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The Laboratory 
Golden Ear 





Practical Checker 
For Transistors 





TV Signal Troubles— 
Before the Receiver 





Junction-Transistor — 
Trigger Circuits 







Transistorized 
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Indicator 
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performance matched 


test equipment 
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MODEL 631 
VOM-VTVM 
two in one tester for 100% 
service— VOM covers 90% of your 
usage, battery operated VTVM 
available for the other 10% when 


you need it. $59. 50 








631 630-NA 630 
Combination Best Testing The Popular 
A TVA Ar 4 the Lat All-Purpose 
Production Line V-O-M 
Bench 





om Sue 


fundamental essential 





MODEL 3423 


four in one—mutual conductar 


depending on the tolerance of the 
The patented circuit for the tube t 

ploys actual signal 
bias voltage making it independ 
voltage hum. It also has a completé 
of all tube types 


MODEL 3441-A 
three in one scope—oscillo- 
scope, peak-to-peak meter 
audio oscillator 
more than 50% of your Black 

White Servicing—all Color Ser: 
ing. 10 mv sensitivity. 4.5 m« 


0-1,800, 0-6,000, 0-18,000 and 0-36.00 
age measured directly on m 


These three units provide the 
for the complete servicemen’s test 


ask your parts distributor to den 
these and many other Triplett 


ormance matched equipment! 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY + BLUFFTON, OHIO 









Make $10, $15 a Week Extra ‘or properly trained men. 





I Will Send You A 


SAMPLE LESSON FREE 


fo show you how easy, practical if is to 


Train at Home for Good 
Radio-Television Jobs 


America’s Fast Growing 
Industry Offers You Good 
Pay Plus a Bright Future 


' TRAINING plus OPPORTUNITY is the 
PERFECT combination for ambitious men. 
Let me send you a — lesson from my 
course to prove you can keep your job while 
TRAINING at home in your spare time for 
better pay and a brighter future. I will also 
send my 64-page book to show you that Radio- 
Television is today’s field of OPPORTUNITY 





Many men I train fix neighbors’ Radios, Television's Growth is Making Tr aine d - | Men 


make extra money, soon after they en 

roll. Actual equipment you build gives More Jobs, Prosperity 

you practical experience. Radio is bigger than ever and television is growing “T have a regular job as a police captain 
fast. Government, Aviation, Police, Ship, Micro- and also have a good spare time Radio 
and Television service business. Just 
























AUGUST, 


You Learn by Practicing: 
¢ with a | Send: iu 


wave Relay, Two bye Communications for buses, 
taxis, railroads are other growing fields for Radio- and 
Television trained men. C. W. LEWIS, Pensacola, Florida. 

TV work} 


be 
Mail Coupon— Find Out About “I decided to quit my job and do 
= full time. I love my work and am doing all 
This Tested Way to Better Pay right. If fellows knew what a wonderful 
investment NRI is, they would not hesi- 


Take NRI training for as little as $5 a month. ” ’ ; ee - 
Many NRI gradustes make tore it two weeks tate.”—W. F, KLINE, Cincinnati, Ohio. 
than the total cost of my training. Mail coupon “Thanks to NRI, I operated a successful 
today for Actual Lesson and 64-page Book—Both Radio repair shop. Then I got a job with 
FREE. J. E. SMITH, National Radio Institute, WPAQ, later WBOB and now am an 
Dept. 6HF, Washington 9, D.C. Our 40th Year. | engineer for WHPE.”,-—VAN W. WORK- 
i MAN, High Point, N. Carolina. 


Repo VETERANS <2 


opened my new showrooms and shop.” — 















Mr. J. E. Smith, President, Dept. SHF 









: Nothing takes the place of practical io Institute, Washington 9, D.C. 
F \ experience. That’s why NRI train- Ee Le ne ok, FREE. | 
ing is based on LEARNING BY ‘ ‘ ' (No salesman will call. Pk rite plainly. 
DOING. My training includes | a ; | 
kits of parts which you use to ' Name —— Ake 
build equipment and get prac- | | 
tical experience on circuits ' Address_———-~___ es 
common to both Radio and 4 _ . | 
Television. Shown at left is the | (ity ————_——— a 
low-power Broadcasting Trans- VETS write in date | 
mitter you build as part of my | of dischorge—_ ee 
Communications Course. ne EE are ee ae een ale 
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NATIONAL SCHOOLS 


frodly frcaenit 


e ALL BRANCHES OF 
TELEVISION * ELECTRONICS - RADIO 


DYNAMIC, MODERN SHOP METHOD, 
HOME TRAINING COURSE 


Another great advance in HOME STUDY TRAINING. Let National L. J. ROSENKRANZ 
Schools, of Los Angeles, a practical Technical Resident Trade Schoo] President of NATIONAL SCHOOLS 















ae 


+ Registration applied fo 















for over 50 years, train you at home by Shop-Method, for today’s a Be poee Shoy 
ethod rse is m 

unlimited opportunities in ALL 8 BRANCHES of the Television, Elec- pletely up-to-date 
tronics, Radio Industry Here in Los Angeles 
; the TV and Electron 

ve ics center of the world 
Check all you receive in One Master YOU DO MANY PRACTICAL JOBS ; we are able to keep in 
Course at One Low Tuition You do servicing, circuit analysis and constant touch with the 
1. Television — Including Color TV many other down-to-earth experi- ine ae le a oe 
, ° velopme 5 Ss a stu 

2. Radio — FM and AM ments. You build a modern TV set RS ygeomticggse sickly 
3. Industrial Electronics from the ground up ... withequipment master all phases at home n your spare 
4. Sound Recording and Hi-Fidelity kits we give you, including a new large time. Your earning power will grow with 
5. Preparation for FCC License screen picture tube and professional ¢¥¢tY lesson. Just as thousands of Nationa 
- . Schools graduates do every da yo an 

6. Automation Multitester, at no additional charge hentia carciciat. eaundietaiiad. canelben 
7. Radar and Sonar hundreds of other jobs, or make good mone 
8. Communications EARN AS YOU LEARN! Many of our in your own business. SECURE YOU ; 






FUTURE—NOW. SEND COUPON BELOW. 


ents e heir entire tuitior | 
Aa OF TRUS MODERN, NEWEST, students earn t e tuition anc 


PRACTICAL EQUIPMENT IS YOURS TO KEEP! more in Spare Time jobs we show 

* Parts to Build a modern TV set, including them how to do while learning. YOU 
large screen Picture Tube GET GRADUATE ADVISORY SER- 

* Parts to build a powerful Superhet Re- YWICE TOO 
ceiver, standard broadcast and short wave . ‘ 

¢ Parts to conduct many experiments and 
build Continuity Checker, RF Oscillator, 
TV Circuits, Audio Oscillator, TRF Re- 
ceiver, Signal Generator 

© Professional Multitester 

© These are a MUST for all technicians 



























IN THESE MODERN Ww sreelss SHOPS AND 
LABORATORIES, \ 
Study Course was 


encet 





an ad 


pair, print 
r 







re 
for F.C.C. | 
tror th t tal 
\ TAKI YOUR FIRS1 
a A TOP-PAY JOB I> 
f = ICS, RADIO. SEND Ct 
[Sema Hi » TODAY 





4000 S. FIGUEROA ST., LOS ANGELES 37, CALI 
187 N. LA SALLE ST., CHICAGO 1, ILL 


__IN CANADA: 811 W. Hastings St., Vancouver, B. C 


r-Vile]. 7.1 Sele fele] 











TECHNICAL TRADE TRAINING SINCE 1905 ( 
Los Angeles, California 


gout FAST SERVICE— MAIL NOW TO OFFICE NEAREST vou: ! 
NATIONAL SCHOOLS, DEPT. F 
9 4000S. FIGUEROA ST - 87 N. LA SALLE ST 
! LOS ANGELES 37, CALIF HICAGO 1. ILL 
Rush free TV-Radi OF t t DOOK al 1 sample 


lesson. No sa an wi 


‘ & 
YOUR FUTURE 
IN RADIO 
TELEVISION 
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tronics. AND actual Sample 
Lesson—yours at no cost, no 
obligation SEND COUPON 
NOW-—TODAY! - 








TUBES FOR THE 
FINEST IN HI-FI 


Almost without exception, makers 
of the finest high-fidelity sets 
depend upon Tung-Sol Audio Am- 
plifier Tubes to help deliver the 
performance expected of their 


products. 


Througl. these tubes—the “5881” 
and the "6550" —Tung-Sol clearly 
demonstrates its ability to meet 
and maintain high-fidelity’s criti- 
cal design requirements in volume 
production. 


This achievement is indicative of 
the quality and dependability 
of Tung-Sol Hi-Fi, Radio and TV 
Tubes . . . products of America’s 
largest independent electron tube 
manufacturer. Tung-Sol Electric Inc 
Newark 4, N. J. 


* TUNG-SOL 


ELECTRON TUBES 





Tung-Sol Automotive & Electronic Products 











the 
Radio 





month ; i 








SOUND SLICES QUARTZ. “ plosion-proof; th 
crystal ultrasonically va nets be dequate ) 
fers by the Signal Cor | ns vlass, especially in the 
Laboratories, Fort Mor NJ and 30-inch tubes: pict 
shown in photo. I I , ’ t ed onlv bv experiet 
quartz cutter, three 
slices were cut from a GEORGE H. CLARK, PIONEER 
wirels egrapny and 
RCA for vears, die 
ie ot , \ ff ite 1 
Wirele Te raph ¢ 
following wirel 
Navy during and befo \ 
( lar (sec phot ) 
equired Ma ni it ) 
From 1919 te ) ( 








be 





as Wo ild possible 

tional diamond saw, 

lower block. The 21 1 

wafers cut with the A l 

slicer are barely t 

| the diamond-saw_ b 

—- crystals are 

communications and g 

PICTUR ere 

ne on E-TUBE IMPLOSIONS om 

tion by the Radio & Tel é ce 

men’s Association of Pitt 

combat an outbreak 

rences. No less than five eel ntil he retired in 1946, he 

ported in the area during the t year cataloged files of early 1 

The Pittsburgh Fire D ee ee ae aa ee 

c alled on RTSA for hel; ting eee See i] 

thorough tests in an effort t event meas ies : , aa “Fe , 

further incidents whicl e d 1952 this “RCA-—Clark ( 

astrous to viewers phy re Radioana . presented 

possible fire hazards Clark’s alma mater, MIT 
Interest was touched ff two Clark was a founder at 

recent implosions literally part ident of the Veteran Wire 

and debris all over the yom Association and the auth 

And major cause for or ! the nhies of Rov Weagant ( 

close proximity to the sets that chil Weagant circuit) and of J 

dren usually seek. There¢ eport whom he considered the 

of an implosion after the vner had the early radio engineer 

turned the set off and gone 


B. A. Bregenzer, 


chairman of RTSA’S FIVE NEW TV STATIONS 


public safety committee, eeking an gone on the air since our 
swers to the questions: Why have im WESH-TV Daytona Beach, | 
plosions been reported o1 t | WCBI-TV Columbus, Mi 1 
few months? Have they existed since WDAM-TV Hattiesburg, M 
TV became a nationwide And WTRI Albany-Schenectady 
if so, why weren't the oc ¢ f re moe 
ported? Are implosion yndi WKNO-TV Memphis, Tenr 
tion or more widespread : WICA-TV, Ashtabula, O1 
RTSA’s recommendations ide a 15, has gone off the ai 
suggestion that all TV 1 be KULA-TV’s recent change 
equipped with reliable letters to KTCA has _ been elle 
(some safety glass 01 not It remains KULA-TV, Honolu E.. Ede 
be adequate); rears of set e made channel 4. 
RADIO-ELECTRONICS 
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COMMUNITY 
SYSTEM INSTALLERS 


SAVE up To 50% 


Coax Cable Expense with 


BENCO’S 


New Solderless Tap-Off 






Clamp shown rotated 90° for clarity 


i 


FEATURES: 


& 


@ Utilizes Ferrite Transformer 

@ 1208 Signal Transfer at 0.3DB through loss 
@ Very low VSWR permits tapping main line 

@ Eliminates double cable runs 


@ Stainless Stee 
@ No pre-drilling required 
Types: ST-1, ST-2, ST-3 for RG-11, 
RG59 Double and Single Shield. 


and Aluminum construction 











penco’s “HI-Q” trap 


BETTER THAN 60DB REJECTION ON AD- 
JACENT CHANNELS 


Available for most VHF channels (300 or 75 
ohms) to solve any adjacent channel interfer- 
ence 


WRITE TO US ABOUT YOUR AD- 
JACENT-CHANNEL INTERFERENCE 
PROBLEMS and for the name of 


your nearest TV parts distributor 





Benco Television Associates Ltd., 
278 Bridgeland Ave. Downsview 
TORONTO, Canada 








Address 


City 



























RADIO MONTH 
¢ 


| Memorial to Nikola Tesla is unveiled by Lazar Lilic, Consul Gen 
eral of Yugoslavia in New York, in a ceremony held June 25 at the 


of 


R apio -E LECTRONICS. 


The accomplishments of Tesla, 


possibly the greatest inventor who ever lived, are reviewed briefly 


| offices 
| 


in our July issue, pages 6 and 
ris, 


60-FOOT RADIO TELESCOPE has 


been dedicated at the Ag Station 
of the Harvard Observatory, Harvard, 
Mass. The huge paraboloid antenna, 
named in memory of George R. Agas 
siz, famous benefactor of Harvard 
astronomy, receives celest ion 


which is then fed to intricate electronic 
recording equipment. 

Particularly 
comes ata 


important liation 
waveleng 


ters from the great, lig! of 
neutral atomic hydroger vat 


As this ied, an 
mapping of é y ur 


between 


stars. 
electronic 
seen regions results. Cosn dust 
prevent optical t \ f tner 
distant parts of our galaxy. But radio 
waves penetrate this “interstellar fog” 
(and the water 


phere) with e: 


clouds 


vapor ol 


ise, 





The antenna uses a one-piece bow! of 
aluminum mesh, weighing 8,000 pounds, 
and is set on a concrete fo tion 12 


It can be tilted and turned to 
face any portion of the sk 


ELECTROSTATIC LOUDSPEAKER 


covering the full audio range 


feet deep. 


to) was demonstrated recent] t the 
London Audio Fair. Pr 

static speakers required f to 
cover the lower part of the ec. 


29. 


Westinghouse patent attorney and, at right, Hugo Gernsback. 


Beside Mr. Lilic is John T. Mor- 


trum. The lowest range hand 
lier units was in the order of 40¢ 





the Acoustical goes down to 4 
by the Acoustical Mfg. Co., |} 
don, England, the loudspe 
quency response 1s § oot 
undamped resonances ¢ 


mechanical system or in 


loading—there is no cabinet Be 
of the constant unit-area 
loudspeaker is said to be 
tortionless from 40 cycles to we 
the range of human hearir The 
all size is 33x 25x83 inche 

base slightly deeper to ho 


izing power supply. 











Calendar of Events 
AUGUST—1956 
1956 Western Electronic Show and ( 
vention WESCON \ 
I f Audi rr Le 
} 
Y« N. ¥ 
23rd Annual British Radio Show 


a 


Southern 

Fort Huact \ 

New York High Fidelity Show 
Ne Yor I ‘ I 


Arizona Hamfest 


anadian IRE Show and Conven 
et. 1 Automotive | 


York, N.Y R I 
} 
( 
( 


hibition, Ox 





National Electronics Conference and Ex- 
peg * Hot 





“a 





RADIO-ELECTR 





ONICS 





Current Revision-Just Off The Pres 


Lege 


FORA BIGGER INCOME in 1956 


wine raw serous PAYS BIG MONEY 
rFCC 


ERATOR 
These 

NCE setme 

INA ACE OF TIME! ores 


TELLS HOW FREE 


WE GUARANTEE 


To train and coach you at home in spare time until you get your 














FCC 


Commercial Radio 
Operator 

























“a An FCC License 
Can Be 
Your Guarantee of 
Success 
in Electronics 









FCC license. 
Our Amazingly Effective JOB Get All 3 Booklets FREE : 
TELLS felt) 4M «WINDING SERVICE Helps CIRE | 
eS See er Sues j Cleveland Institute of Radio Electronics Ie 
GETS 2-WAY MOBILE GETS AIRLINE JOB : ee” , 
ree RADIO JOB om ss mn — RE-94 4900 Euclid Ave., Cleveland 
Atte eivit i ; ; nt. I am Please send Free Booklets prepared to t 
Hulletin, have’ deeited eh — | get ahead in Electronics. | have had t 
Pipe “lt a D- | , +e ‘ Cha P. Kra | experience in Electronics as indicated be 
6419 Fitz Aver 4026 W. 57th Place 


. Chicago 29, Illinois | [] Military [] 8 


| [_] Radio-TV Servicing 
DES SOW Bh ats ng Mars Feelin 


wates Every Month in Practically Every Field Of 
Radio! 7 ’ | CT Amateur Radio 











NATIONAL MANUFACTURER of Mobile Cor In what kind of work are you | what . h of Electronics ' 
municatior Equipment } everal openings n 
the Southwe t for FCC ensed, xperienced ! now engaged?__ ; J? 
techniciar in the field of 2-way Radio Mobile 
Communications. Salary commensurate with ex- a — 2 mae 
perience and abilit 
e a 
SHOHMICIANG: ‘Waited tiv “natiouails “kaoen | Name ; ge 
Airlines at Washington, D. ¢ ffice I phase | 
o aircraft and ground nd Address — " ———_— | 
troubleshooting. Startir ary } r nth 
tomatic adva ement under present wae | City < 7 
aS astern y Special T 
Member, National Home Study Counci Rei ce aie ee Gee ee = a wk aa 
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TRANSISTOR SYMBOLS 


Dear Editor 

I would like to pro} ea 
for transistors (see diagram) | 
present symbol does not 
way whether a transist f the 
junction or point-contact 

As vacuum tubes of different 


tures were developed—dio t Le 
tetrodes, pentodes, electror not 


electric, etc.—different symb« vere 
added. And it is just as reasonable that 
new symbols should be added as diffe 






when you use the )wv 


Ti PRK-S 


REPLACEMENT CARTRIDGE KIT 


as a companion to the RK-54 






ate 


= 


(& 










The 3 CARTRIDGES in the RK-56 Kit provide depend- 


able, quickly-installed replacements for 218 care 


tridges of seven manufacturer 
When used with the RK-54 Kit 
replace 192) you will have profitable replacements 
for 410 of the most frequently used phono cartridges! 


LIST PRICE $22 O56 


ae tic box. 


(where 3 


cartridges 


Here is broadest coverage for the lowest 

































investment. The RK-56 Kit tains 
OUTPUT 
artridge Application LEVEL aa a 
mc | 78 : 
Extended range, Improvement 
wclo peeps edging a 132 rm ' . 
Covemie speed, plastic-case cartridges, v Ov 2,000 cps 
crystal of ceramic, single 
needle or turnover 
w70 All-Purpose Single-Needle car- 
Crystal tridge. For Webster € and CX | 3.0v 3.8v 5,000 cps 
ig series 
Dual-Voltage 3-speed Turnover 
Crystal cartridge for Webster FX ond 4v or 2v" 5,000 cps 
¥ Astatic LOD series cartridges | 
*Model W72 has a slip-on capacitor furnished as an accessory. Wh 


the capacitor, output is 2v for 78 RPM, 1. 5v for Vy, 45 RPM. Without 


the capacitor, ovtput is 4v for 7B RPM v for 144, 45 RPM 


Available at your Shure Distributor or write to Shure for 
complete information on this new profitable replacement kit. 


SHURE BROTHERS, INC. 
Microphones —~ Electronic Components 


212 Hartrey Avenue + Evanston, Illinois 








ent transistor structures aré ped 
Since the conventional bo e- 
sembles the physical layout of thi 
Cc 
8) B2 
| 
TRIODE TETRODE 
| abet contact transistor, it ild be 
|}used to represent them « Ar 
|the symbol shown her 
physical layout of the inction trar 
sistor, it should be adopted for that 
| type. JAMES E. PuGH, JR 
| Menominee, Mich 
| (Mr. Pugh’s origina 
|}tained circles aroun 
These wer Irreievant t t ent 
discussion, but it might ! nient 
to use circle around bot nct al 
point-contact transist 
Re ; 
BASEMENT REPAIRMEN 
Dear Editor 
Two of the letter n tl 
of RADIO-ELECTRONICs, fr: B. S. Ward 
and J. H. Sutton, were of ecial inter- 
est to me, as I am occasiona ne of 
the “basement” type TV repa er 
full time occupation is radar t 
On a recent quest throug! V il local] 
radio—T V—appliance stores in search of 
a 3-watt 115-volt bulb t ise n an 
audio oscillator, I was sur é it the 
lack of interest and knowledge the 
general field of electroni n art 
of the local full-time ervice ech- 
nicians. Too many, to my wa f think 
ing, are ignorant of ba electronic 
theory and succeed at TV repair 
through the application f ‘ 
rules and procedures wil norant 
of the why of what they are ne 
It is only to technicians of t cal- 
iber that we can attribute the type of 
repairs represented in M Ss ‘ 
(Cont red « 1geé 














Correspondence LAAT eT 
+3=-410 la 




















An amplifier kit which provides the 
finest sound at low cost. The g 
quality of the Dynakit is unequalled by 

any amplifier, regardiess of price; and 

this kit can be readily assembled in 

about three hours 

The Dynakit uses a new bug-free circu 
designed by David Hafler. Complete repro 
ducibility of operating characteristics is 
guaranteed by the use of a factory-wired 
printed circuit board. The Dynakit come 
complete with all components including 
super-fidelity Dynaco A-430 transformer 


stening 


the 


Specifications: 


i+ 
Distortion 





Dynaco Output + 



















Transformers 





Featuring para-coupled 
windings, a new design 
Principle (patents pend 
ing). These transformers 
use advanced pulse tech 
niques to insure supe 
rior square wave per 
formance and undistort 
ed reproduction of tran 
sients. Dynaco transformers 
handle full rated power over the 
entire audio spectrum from 20 cps to 
20 kc, without sharp rise in distortion at the 
ends of the band which characterizes most 
transformers. Conservatively rated and guar 
anteed to handle double nominal power from 
30 cps to 15 ke without loss of performance 
capabilities. Specifications: 
Response: Plus or l 

kc. Power Curve: Within 1 db j 
k Square Wave Response: N 


minus 1 db 








distortion from 20 cps to 20 k 
Feedback: 30 db MODELS 
A-410 1l0watts 6V6, EL-84 14.95 
A-420 25 watts KT-66, 5881 19.95 
A-430 50watts 6550, EL-34 29.95 
A-440 100 watts 6550 39.95 
all with tapped primaries excer A-440 wh 
; rtiary for reep r athode feedback 
tional data on Dynakit and 
ico components available n 
guest including circu 
modernization of W 
amplifiers to 50 watts o 
other ons of D 


applicat 


DYNA COMPANY 
Dept. ‘oliggige ng St 
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THE PHILADELPHIA ORCHESTRA, 









EUGENE ORMANDY, contr 
we DEBUSSY: CLAIR DE LUNE 

LA VALSE CHABRIER: ESPaRA 

PAVANE BERT ESCALES (PORTS OF CALL 


) 





PORTS OF CAL 
ae 


12" COLUMBIA &@ RECORDS 


FRANK SINATRA 


B Ports of Cali 
Philadelphi 
Ormandy, « 
La Va 
Clair de 
Espana. 


a Orch., 
ondu 
olero 
vane 
gE 





cales 


2 The Voice 
Frank Sinatra 
2 numbers 
brought ‘him 
like Fools Rush 
Don't Know Why 


sings 
that first 


fame 
In, I 
etc 
3 King of Swing: Vol. I 
Benny Goodman and 
his Original Orches- 
tra, Trio and Quartet 
Ridin’ High, Peckin’, 
Moonglou 8 more 

@ My Fair Lady 

Percy Faith 
Orch. play 
from this 


3 


and his 
the score 
hit show. 


Mendelssohn: 
Violin Concerto 
Tchaikovsky: 
Violin Concerto 
Francescatti, violin 
N Y armonic 
Mitropoulos, conduct 
6 | Love Paris 

Michel 
Orch 
Rose 


Legrand and 
play La Vie En 
Pari 12 more! 
7 Jazz: Red Hot & Cool 
Dave Brubeck Qi 
tet in The Duke 
Walked In-—6 m«¢ 


jar- 
ove 
ore 


8B Levant Plays Gershwin 
3 works—Rhapsody 
In Blue: Concerto in 
F; American in Paris 


9 Saturday Night Mood 
12 popular bands play 
favorite dance music 
Jimmy Dorsey, Le 1- 
gart, Les Brown, Sam- 
my Kaye and others 
10 Symphony No. 5 
Beethoven: 
Morart 

Symphony No. 40 
Philadelphia Orch 
Ormandy, conductor 
TI Music of Jerome Kern 
Andre Kostelanetz 
and his Orchestra play 
20 Kern favorite 


12 Ambassador Satch 
icert Re- 


European C 
cordings by 
Louis Arn 

his All-Stars 
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Uour.choice of S 
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If you join the Club now 
few as 4 selections during the coming 12 months 


and agree to accept a 





‘1 LOVE PARIS 
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al, 





tL 
Colambdia 





Mi 


SSOLEN 


| 
PCHATRON SKY 
ZINO FRANCEM 


NJ 












RHAPSODY 
IN BLUE 


CONCERTO IN F 


~~ 
AN AMERICAN IN PARIS 


ES! You may have, FREE, ANY 3 of these best-selling 12” Columbia 
Yy: records. We make this unique offer to introduce you to the money- 
saving program of the Columbia @ Record Club a program that 
selects for you each month the greatest works in every field of music — 
performed by the world's finest artists and reproduced with the aston- 
ishing brilliance for which Columbia @ records are famous. 
HOW THE CLUB OPERATES 


To enjoy the benefits of this program — and to receive your 3 free rec 
ords — fill in and mail the coupon, indicating which of the four Club 
divisions best suits your musical taste: Classical; Jazz; Listening and 
Dancing; Broadway, Movies, Television and Musical Comedies. 

Each month you will receive free the informative Club Magazine which 
describes the current selections in all four divisians. You may accept 
or reject the monthly selection for your division. You may also take 
records from cther Club divisions. This unique advantage assures you 
of the widest possible choice of recorded entertainment. Or you may 
tell us to send you NO record in any month. Your only obligation is to 
accept as few as four selections from the almost 100 that will be 
offered during the next 12 months, and you may cancel membership 
any time thereafter. The records you want are mailed to your home and 
billed to you at only $3.98 plus a small mailing charge. 


FREE BONUS RECORDS GIVEN REGULARLY 


sent to you now represent an ‘‘advance’’ of the Club’s 
bonus system — given to you at once. After fulfilling your obligation 
by purchasing 4 records, you receive an additional free Bonus record of 
your choice for every two additional Club selections you accept. Bonus 
records are superb 12” Columbia @ records — the very best of the 
world-famous Columbia « catalog — just like those shown here. Because 
you are given a Columbia @® record free for each two records you pur- 
chase, membership provides the best buy in records — anywhere 


CHOOSE YOUR 3 FREE RECORDS NOW 


Mail the coupon — indicating which 3 records you want free, and the 
division you prefer. You must be delighted with membership or you may 
cancel by returning the free records within 10 days. 


I\ 


MAIL THIS COUPON NOW! 


ee ee eee 


COLUMBIA ((p) RECORD CLUB, Dept. 469 
165 West 46th Street, New York 36, N. Y 
Please send me ny FRE 
ere (Select 
page, and cir 
1 2 3 
and enroll me in the x f the ¢ 
heck ¢ 
Lister 
Movies, Teley 


a 





Classical 
) Broadway 
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ords 





Name 
Address 
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Dealer's Name 
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I Dealer's Address ' 
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165 West 46th St, 
New York 36, N. Y. 


COLUMBIA () RECORD CLUB 
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These 10 Types Offer Proper Replacement 
For Original Communication Equipment 


Here is a 6 volt vibrator for EACH 6 volt operation 
and a 12 volt vibrator for EACH 12 volt operation! e 
Old Number New Number THERADIART corPORATION 


1 1 it 
oven = CLEVELAND 13, OHIO 
5515 5715 6715 


5518 5718 6718 f \- LLL LIS URE eee es 
S721 6721 NEU, ROTORS © POWER SUPPLIES 
s722 6722 
S725 6725 
5805 6805 
5820 6820 
5821 6821 
5822 6822 
5824 6824 
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Hlere’s a NEW 
Way to Reach 
the Top in 


TV SERVICING 


All-practice method— 
professional techniques, 
skills, knowledge of 


circuits. ete. 


Includes 17” picture tube, all other 
tubes, components for a TV Receiver, 
Scope, Signal Generator, HF Probe. 
Low Introductory price under $200, 
on easy terms. Mail Coupon today. 


F YOU HAVE some Radio or Television experience, or if you 

know basic Radio-Television principles but lack experience- 
NRUs new Professional Velevision Servicing course can train you 
to go places in TV servicing. This advertisement is your personal 
invitation to get a free copy of our booklet which describes 


this training in detail, 


LEARN-BY-DOING “ALL THE WAY” 
This is 100°; learn-by-doing, practical training. We supply all the 
components, all tubes, including a 17-inch picture tube, and com- 
prehensive manuals covering a thoroughly planned ‘program of 
practice. You learn how experts diagnose TV receiver defects 
quickly. You see how various defects affect the performance of a 
TV receiver—picture and sound; learn to know the causes of 
defects, accurately, easily, and how to fix them. You do more 
than just build circuits. You get practice recognizing, isolating, 
and fixing innumerable TV receiver troubles. 


You get actual experience aligning TV receivers, diagnosing 
the causes of complaints from scope patterns, eliminating inter- 
ference, using germanium crystals to rectify the TV picture 
signal, obtaining maximum brightness and definition by properly 
adjusting the ion trap and centering magnets, etc. There isn't 
room on this or even several pages of this magazine to list all 


the servicing experience you get. 
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UHF AND COLOR TV MAKING NEW BOOM 
modern UHF-VHE 


Installing front-end channel selector str 


Television receivers and learning LUI er ing problems and 
their solution is part of the practice you ge f live ina LHF 
area. To cash in on the coming color TY vom you ll need the 


kind of knowledge and experience whi 


GET DETAILS OF NEW COURSE FREE 


Once again—if you want to go places in TV servicing, we invite 


training gives. 


you to find out what you get, what 
you practice, what you learn from 
NRIs new course in Professional 
Television Servicing. See pictures of 
equipment supplied, read what you 
practice. Judge for yourself whether 
this training will further your am- 
bition to reach the top in TV serv- 
icing. We believe it will. We be- 
lieve many of tomorrow’s top T\ 


servicemen will be graduates of this 





training. Mailing the coupon in- 


volves no obligation. 


National Radio Institute, Dept. 6HFT 
16th and U Sts., N.W., Washington 9, D.C, 


Please send my FREI copy ol How to R 


ch the Top 
in TV Servicing.” | understand nx will call 
Name 


OS 


City ‘ Zon State 


a 








| CORRESPONDENCE 
letter, and I think it only 
que st those who would ce! 
dependent technician to fil 
their own colleagues. I think ths 


find many who are adept at 
tubes but don’t know electr« 
KENNETH M. Bart 


Lancaster, Calit 
PROVE COMPETENCE 
Deai Ed for: 
Mr. Wolfson’s letter in the M 


fy 


deserves some comment 
cians who, after careful ar 


consideration, have aligne 
in the opposing camp I 
these; I am for licensing! 

The day of the horse an 
long gone. Barbers are no 
geons” and “bleeding” ha 
become recognized as a fraud (tl 


some naive souls may still 
in it). Today’s world is a cor 





Crescent Model A744 “Minstrel II” 


We : ! e : 
ie ™ Deluxe Portable 4-Speed examplk of that complexit 
Automatic Hi-Fi Phonograph 


and television receivers are 





otherwise is to close one’s eyes 


LAESCENT INDUSTRIES, INC. ee ee ee a 


no need for laws, fo 
... knows that for 


tenance codes, pure food act 


the other ordinances to proté 
from fraud, negligence ar 


quality and economy, 


But man’s inhumanity to 
well known and recognized t 
amplification here 


Is it too muecl to ast 


it’s smart to 


RELY on GI 


engaged in servicing tele. 





ers prove his competence 
1uch to insist that he prote 
PHONOMOTORS name of his fellow technicia1 
" ing fairly and ethically 
. lic? 
Crescent chooses GI phonomotors for its fine line of high fidelity - re 
, $ i if vindictive to nold 
phonographs because General Industries quality, performance and ile Baw tele meal” 
economy make a winning combination every time. Gl's precision The overwhelming majorit 
engineering and prompt, ‘‘on schedule’’ deliveries are designed to nicians have nothing to f 
icen r TY) nept. t 
meet the most exacting production demands. If you have a phono- +] <3 + -- 

. ee e { } iV ! ( 
motor requirement, for original equipment or replacement purposes, eahiaictbat cin Sali. wea 
take a tip from Crescent, and . . . RELY on GI! mares are made: it exi 

imagination; it has no sult 
Other General Industries AC induction Write for specificatior | not supported bv facts. D 
type motors for applications ranging from quantity-price quotations vers, a8) . ele , tricians. 
1/40 HP to 1/1100 HP. ‘ ! } 
! ad 10 Oper: ito} and vendol 
kinds have been licensed 
now, and I have never hea 
THE GENERAL INDUSTRIES co. of them being persecuted. Som 
® practitioners among then ay 





DEPT. GR * ELYRIA, OHIO __ | but this is to the advantag 


OVER 97,000 TECHNICIANS HAVE LEARNED jj Rgaamimammmeu 
HOW TO GET THE MOST OUT OF =: for AM wr has inion, 
BASIC TEST EQUIPMENT vy -FM-TV ee wok OF wr 
‘Servicing hy Signal Substitution’ (Sorting Pia 4 EQUIPMENT NOTI 


A BEST SELLER FOR OVER 13 YEARS! In all of RCA’s TV 


not to be violated at w 


(NEW, UP-TO-DATE, 14th EDITION) Signal under the heading Horizontal O 
poges diuatme? he inal iit 
The Modern, Simplified, Dynamic Approach to Substitys . ‘. e > + os } cap 
all Receiver Adjustment & Alignment Problems 10 reads: “Remove the oscillo 
completior of this adju 
% Nothing complicated to learn . ' 1 ' 1 , 
Say now nouida reat 


*% No extra equipment to surchase : 
*% Universal... non-obsolescent basic tes I just betcha that where 
*% Employs only Basic Test Instruments 


“ went when it suddently turn 
isk for *S.S.S." at you cal Radio ing a couple of year a ! 
Parts jobber or remit 40¢ i 1 7 ! - 
stamps or coin dire fa H i. = 

PRECISION APPARATUS COMPANY. ° Santa Rose, Calif 
70-31 84th STREET, GLENDALE 27, L. 1., M. ¥. 
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ALLIED BUY DIRECT...YOU SAVE MORE 
knight-kits — ft »s«< 


FINEST ELECTRONIC EQUIPMENT encgpebecsir~ Hepedtmans 


you can easily assemble yo 

IN LOWEST-COST KIT FORM ments and get performan 
ance equal to equipment 
everal times the KNIGHT 


% Latest Advanced Design *% Quality Components Pan 200 sean setae Can 
% Easiest to Assemble % Save Up To 50% leading buying guide to « 


Electronics—write for your copy. 


SAVE ON THESE QUALITY Kknight-kit TEST INSTRUMENTS 


‘ 


“ 
5” Wide-Band Printed Circuit Tube Tester Kit VOM Kit VOM Kit 

Oscilloscope Kit VTVM Kit F-143 counter type 29.75 1000 Ohms/ Volt 20,000 Ohms/ Volt 

F-144 69.00 F-125 24.95 F-142 portable type 34.75 F-128 15.95 F-14 28.50 











Audio Generator Kit Resistance-Capacitance High-Gain RF Signal Resistance Substit Capacitance 
F-137 31.50 Tester Kit | Signal Tracer Kit Generator Kit tion Box Kit Substitution Box Kit 
F-124 18.75 | F-135 23.75 F-145 19.75 F-139 5.95 F-138 5.50 


FAMOUS knight-kits FOR THE HOBBYIST TOP QUALITY HIGH FIDELITY knight-kits 
| | 


noe ome 





m 


“Space Spanner’ 
2-Band Receiver Kit “Ranger"' Superhet Basic 25-Watt Deluxe 10-Watt Hi-Fi 20-Watt Hi-Fl 
$-243 13.95 *"10-in-1"' Lab Kit | Receiver Kit Amplifier Kit Amplifier Kit Amplifier Kit 
$-247 cabinet, 2.85 $-265 12.45 S-735 14.85 S-755 41.50 $-234 22.95 s-750 35.75 





LOW-COST knight-kits FOR THE AMATEUR 


“Ocean Hopper" Transistor Radio Kit Geiger Counter Kit 
Receiver Kit S-765 3.95 $-242 15.95 
$-740 10.75 50-Watt CW Self-Powered Code Practice 

Transmitter Kit VFO Kit Oscillator Kit 
$-255 42.50 S-725 27.50 5-239 3.95 











Send for the 324-page ALLIED Catalog 
describing all KNIGHT-KITS—and your buying 
guide to everything in Electronics 


ALLIED RADIO CORP., Dept. 2-H-6 
100 N. Western Ave., Chicago 80, Ill 


Please ship the f wing K 





Photoflash Kit Wireless Broadcaster 
Portable Radio Kit | S-244 28.50 Kit 


$-730 19.95 $-246 AC supply, 3.40 $-705 8.75 


All Prices Net F.O.B. Chicago 
ORDER FROM 


ALLIED RADIO gy, -::. 


100 N. Western Ave., Chicago 80, Ill. 





My check 


Please send FREE 
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with your 
SYLVANIA TUBE 
PURCHASES 


*Earn the complete 54-piece set 
in the smart anti-tarnish chest 


exclusive 


triple silverplate by Wm. A. Rogers 


Watch the family’s interest in your service skyrocket when you start 
working on the fabulous Capri triple silverplate. It’s something anyone 
would be proud to own and Sylvania makes it possible for you to own 
it fast and free of extra cost with your purchases of ‘‘Silver Screen 85” 
picture tubes and Sylvania receiving tubes. You get one token for every *Only 5 tokens for this 4-piece 
two picture tubes or 25 receiving tubes. place setting. 
When you need only 5 Sylvania tokens for a complete 4-piece se You get one token for every two 


in no time at all you can earn a complete set of Capri triple silverplate. picture tubes or 25 receiving 


. 7 . : ‘ . = tubes. 
Capri is an exclusive Wm. A. Rogers design of Oneida Limited, 


Silversmiths. 
*Get started on your Capri triple silverplate right away. It’s an exclusive, 
offered only by your Sylvania Distributor. Call him today. 


' E 
® SyLVANIA ELectric Propucts IN¢ 
1740 Broadway, New York 19, N. Y 
In Canada: Sylvania Electric (Canada) Ltd., 
University Tower Bldg., Montreal 


LIGHTING «+ RADIO «© ELECTRONICS + TELEVISION «© ATOMIC ENERGY 
16 RADIO-ELECTRONIC 








SYMPTOM: 


Loss of horizontal hold. Hold 
control will not pull the pic- 
ture into synchronization. 
Sound is normal. 























There’s no telling how long it might take to solve this 
problem with hit-or-miss methods—it’s been known to take hours. With a 
PHOTOFACT Folder by your side, the job takes just minutes. Here’s why: 








In just seconds, you locate the tubes most li 
symptom by referring to the Tube Placement 
Failure Check Chart* you'll always find 
each PHOTOFACT Folder. 


In this case the trouble wasn't causé 


Rd Wi In just seconds you refer to the 
6SN7GT s » 


. Standard Notation Schematic 
y HORIZ. DRI . 1 
: ] PHOTOFACT Folders. Circuits are al 
: uniform manner. The Horizontal Circuit 








the lower center of the schematic. In a1 
check waveforms and voltages ey’re right 
And in those same few minutes you find thx 
problem in this case history. The waveform 
voltage reading at Pin 4 show a leaky coupling 
Yes, you have your answer in just minutes! 











RU MZURZTIR STz7y Do=-27 And PHOTOFACT, through its accurate Parts List 
RCP10M4472M | $14700 D6-47 ; ties 
RCP1OM2473M | BPD-05 DF-50 gives you a choice of the proper replacement requi! 
47X543 | 1464-0047 . ; ' 
| RCM20B3913 1469-00039 | D6-39) plish the repair. You save even more time! 
RCP10M4104M P488N-1 | DF-104 


| 47K570 1469.00022 | DR-33 











From start to finish, you solve your service problems 
in just minutes...you service more sets and earn more dally 
with PHOTOFACT by your side! 


*One of 32 features found exclusively In 
PHOTOFACT—the world's finest service data 


MONEY BACK 
GUARANTEE! 


as 


HOWARD W. SAMS & CO., INC. 


-_ Howard W. Sams & Co., Inc 


Got a tough air? Try this—at Howard W. Sams’ 
telat toe cathy oward 2205 E. 46th St., Indianapolis 5, Ind 


own risk: see your Parts Distributor and buy the Send for Sams' INDEX TO 
proper PHOTOFACT Folder Set covering the re- PHOTOFACT FOLDERS— a 
ceiver. Then use it on the actual repair. If PHOTO- your guide to virtually any O Send FREE Index to PHOTOFACT | 
FACT doesn't save you time, doesn't make the job receiver model ever to come 0 Iam a Service Technician 
easier and more profitable for you, Howard W. into your shop; helps you ; 
Sams wants you to return the complete Folder Set locate the proper PHOTO- Name 
direct to him and he'll refund your purchase price FACT Folder you need to 
promptly. GET THE PROOF FOR YOURSELF— solve any service problem Address___ 
TRY PHOTOFACT NOW! on any model. You'll want 

this valuable rererence City 

guide. Send coupon now. 


| 


| 
ee 
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WESTERN UNION “OPERATOR 25” NATIONAL ADVERTISING 








/ is Try ARADK 


SE RVICE 


Raytheon Bonded Dealers are listed 












with Western Union “Operator 25". Po- 
tential customers needing TV or Radio 
repairs need only call Western Union by 
number and ask for “Operator 


She'll give them the name and phone 


10 million readers a month will be 
Raytheon Bonded Electronic ‘Techniciat 
4 their TV and Radio repairs. A powerful 


= 
a 





clusive advertising aign de ly 
number of the Raytheon Bonded Dealer ? ; ——— ‘ 
to stimulate service business for Raytheon 
nearest the customer. More business for 4 See a eta 
Bonded Dealers. 7 
> Samet ne - 
only RAYTHEON BONDED fo) 7 Ne 4 t-e — 


have all these business-building assets 





RAYTHEON BONDED BACKING EXCLUSIVE RAYTHEON BONDED DEALER 


| PROMOTION MATERIAL 


wn 


| 
BONDED Rae 
oy ww ate tn to certify oat <\ | Xe al 
3 egies  Teienisien Servs <\ CH “ae | 
4 franv's Ko ak of RANTHEON & ra — 
4 ae wpe TReNtt TECHNICEANS ans sauenndioeiiian 
BONDED ELEC Coton i {| ena = 


‘ 
4 
< 
A) 


annn” 








7 
rN 
’ The Bonded Electronic Technician guarantee on Raytheon Bonded Dealers receive a registered \ \\ 
\ all radio and television repair work and parts Bond Certificate, Decals, ID Cards, Creed \\ 
| is backed by a bond issue through one of Displays all designed to bring attention to 
LL America’s largest insurance companies. This 
WF Rs 
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important support creates customer confidence 


and results in more customers — more profit and 
more prestige. 


Receiving 


Raytheon makes / 
all these \ 





their Bonded status. Special ads, mailing 
pieces and countless sales and shop aids are 


available exclusively to Raytheon Bonded 
Dealers 


Your sponsoring Raytheon Tube Distributor will be happy to discuss 
the Raytheon Bonding program with you. Better call him today. 


RAYTHEON MANUFACTURING COMPANY 


and Cathode Ray Tube Operations 
Newton, Mass. °* Chicago, Ill. 


Atlanta, Ga. + Los Angeles, Calif. 


nimiature and Miniat 


tor Nucleonic Tubes 


Excellence tn Elechionécs 
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CREI prepares you 
quickly for success in 


The future is in your hands! 


lhe signs are plain as to the future of the trained men in the electronics indus- 
try. It is a tremendous industry, and—at the present time there are more jobs 
than there are trained men to fill them. But—when there's a choice between a 
trained and untrained applicant, the trained man will get the job. Your biggest 
problem is to decide on and begin the best possible training program, 


CREI Home Study... 
The Quick Way to Get There. 


Corp., and U.S. Information Agency. Their 
choice for training of their own personnel 


is a good cue for your choice of a school, 


Benefits Felt 
Right Away. 


Since 1927, CREI has given thousands of 
ambitious young men the technical knowl- 
edge that leads to more money and security. 
The time-tested CREI procedure can help 

Almost immediately you feel the benefits 
of CREI training. Your employer, when in- 
formed of 
(only at 
new interest in you and in 
What you learn in CREI Home Study can 
start helping you do a better job immedi- 


you, too—if you really want to be helped. 


CREI 


easy-to-understand form 


lessons are prepared by experts in 
advancement 


to take 


There is a course your step toward 


of instruction geared to the field in which your request), is certain 


you want to specialize. You study at your vour future 
rate of speed. Your 


carefully 


convenience, at 
CREI 
through the material, and grade your writ- 
ten work personally (not by machine). 


yom 


instructors guide you 


To help us answer 
your request intelli- 
gently, please give 
the following infor- | 
mation: 


Industry Recognizes 
CRE! Training. 


CREI courses are prepared, and taught 


E 
Dept. 148-C, 


Fre 


with an eye to the needs and demands of 
industry, so your CREI diploma can open 
Ple 


many doors for you. Countless CREI grad- 


uates now enjoy important, good-paying 


with America’s most 
Many famous 

CREI_ group 
radio-electronics-television 
United Air Lines, Canadian 
Trans-Canada 


positions important 


: , Ele 
organizations 
training tor 


companies 
have arranged 
their 
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Unique principle lo- 
cates intermittents, 
detects borderline 
components Fast — 


@ No bells, 
@ No buzzers, 


@ NO WAITING! 
$89.95 Net 








NEW! INTERMITTENT 
CONDITION ANALYZER Mocei 28 











Locate ntermittent capacitors, resistors, coils, chokes, tubes, 
and other component and hidden wiring failures in minutes 


—without waiting. Exclusive Wintronix circuit using modu- 
lated special r-f test signal, immediately makes any radio or 
IV receiver super-sensitive to intermittents—gives both aud- 
ible and visible indication so you can pin-point trouble right 
away. Reduces callbacks by detecting borderline components 


before they fail. 





Dynamic SWEEP CIRCUIT ANALYZER 


Model 820 


A complete sweep circuit tester. Simplifies sweep circuit 
troubleshooting by signal substitution and component 
testing. Supplies 60 cps sawtooth and 15,734 cps saw- 
tooth or square wave signals to TV deflection circuits. 
Restores raster to normal by substituting for defective 
stage. Tests all fybacks and yokes right in the set for con- 
tinuity and shorts Even tests l-turn shorts. Completely 


self-calibrating—no chance for error. 


SYNC 
PULSE 
ADAPTER ad 


Model 915/960 I ible 





shoot sync cuits b 
Signal substitut This 
unit with Model 82 
pects f [ 1is¢ 
voltages to vertical and 
horizonta sync stages 
Locates defective syt 
separators sync impli 
fiers, AFC and vertical 
integrator circuits 
$14.95 Net 


$69.95 Net 





NEW! 


Takes the guess- 
work out of AGC 
troubleshooting for 
faster, far more 
profitable color and 
black-and-white TV 
servicing. 





$79.95 Net 


Dynamic AGC CIRCUIT ANALYZER Mode! 825 


Here's all you need to test, analyze, service any television 
AGC circuit all in one compact instrument. Saves 

hours by quickly detecting obscure AGC faults before u 
look further. Requires only two test connections and a flick 


of a switch to: 1) Furnish standard, adjustable r-f test signal 


to antenna terminals; 2) Monitor AGC action 4) Check 
for shorts and opens in AGC buss: 1) Measure action t 
gated pulse systems; 5) Clamp and supply AGC bias to 
correct AGC action and restore operation by substitution. 





RAINBOW GENERATOR Mode! 15¢ 


Align, adjust, troubleshoot complica 
vertical color bars of all possible hues re 


nished with detailed instructions and il 





the home and in the shop. 


$49.95 Net 


FLYBACK and 
YOKE TESTER 


Model 810 

Makes foolproof GO/ 

NO-GO tests of a// color 

and black and white 

ny and ae o 

in the circuit. Checks 

$29.95 Net l-turn shorts — self- 
calibrating. 





$22.95 Net 


WINSTON ELECTRONICS, INC., 
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color TV circuits this easy way. Produces 
senting 360 degrees of phase sweep. Fur- 


trations to simplify color TV servicing in 


HERE’S ALL YOU NEED FOR COLOR SERVICING 


COLOR CONVERGENCE DOT GENERATOR 
Model 250 
NEW | Here’s a complete ultra-stable signal 
” source for color convergence. Con 
. tains complete standard sync chain 
with AFC. Produces optimum » 
dots, cross hatch, vertical or hori 
zontal bars for color or black-and- 
white servicing. Absolutely “‘jitter- 
free’ regardless of picture tube size 
Preset r-f frequency, variable 30 db 
Highly portable, only 10!/2" x7" x6 


ated 


te 
pre- 


lus- 





$129.95 Net 


Wide-Band FIELD 
STRENGTH METER 


Model 330 
Reads true microyolts 
. . « Tests antennas and 
community systems 
Checks color reception 


$1 29.95 Net in absence of color trans- 


mission. 


Dynamic SELENIUM 
RECTIFIER TESTER 


Model 610 
New dynamic pulsing 
principle tests rectifiers 
under actual surge loads 
for quality, opens, shorts, 
leakage. 





See your local parts distributor or write tor free literature 


4312 Main Street, Phila. 27, Pa. 
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RCA offers you the 
— Tinest trainins 
at home in » 
Radio-TV © 
electronics, 
TV servicing, 


Color TV 








SEND FOR THIS FREE 
BOOK NOW! sient ci iron ron ron 


at a time. This 52 page book contains complete 





information on Home Study Courses for the be- 
ginner and the advanced student. 


ee ee ee 


RCA Institutes, Inc., Home Study E-86, 
350 West Fourth Street New York 14, N. Y 


| 
© Without obligation, send me FREE CATALOG 
RCA INSTITUTES, INC, | 2.0. 8. ee 
A SERVICE OF RADIO CORPORATION of AMERICA | None 
350 WEST FOURTH STREET, NEWYORKI4,N.Y. | 
] 


Please Print 


Address 
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IMPORTANT 
Be sure to write 
for RCA Institutes 

catalog before 
signing up for any 
Radio-TV course 
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INTERCOMMUNICATING 
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ND SYSTEM CABLES 


sou 

indoor-outdoor, phones 
or speakers—there is a 
Belden engineered cable 
to meet your needs for 

4g permanent, trouble- 

free installation. 

“Items from the 

Complete Belden Line” 
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Magnet Wire 
© Lead a d ° 
Weldin “apt weal 
g Cab é , ire 
le * Electrical Neonat Supply Cords, Cord $ 
ords © Electronic Wires Y - Portable Cord « Ai ft W 
* Automotive Wire =e 
. and Cable 
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As Garry Moore tells over five million 


women on the CBS Television Network... 


“CBS tubes are made by the 


c> ri Columbia Broadcasting System. So lependabl 
. 


they are. That’s why we 
and other equipment. 

{f atford | | 
Ph eS a are ete re Garry also points out that CBS tubes | Hous 
keeping Guaranty Seal. That n nd 


to take Chances __ “emen ate your customer: 


In fact. if vou re like most se re and 
™ 7 more women are asking you [ CBS | Garry 
oler 
on tube q 4 ality Moore has convinced them that tl t tubes 
eeeeveee eee eeeee eer eee een eneaeneeeeee 
made. Yes, you'll find it’s ¢ bu tistaction 
when you use and recomme t « iVsS le- 






pend upon... CBS tubes. 


Garry Moore sells you and your expert s 






CY 
S Guaranteed by > 
Good Housekeeping 
S40) 






tu, ‘i 
e Py 45 aovennist® mans 
CBS-HYTRON, Danvers, Massachusetts 


A Division of Columbia Broadcasting System, Inc. 
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7 ACT NOW E / GET YOUR REWARD 


tr Is JOIN THE WELLER =<: 


~ QLD GUN ROUND-UP ~ 


i i lt a 
YOUR WELLER DISTRIBUTOR WILL GIVE YOU 


Ssp.00 Spy maz TRADE: 
2:00) Saal ee ewar 


TRADE-IN ANY OLD ANY OLD SOLDERING GUN 
OR IRON *: ANY BRAND, 


ae t00L MAKE OR MODEL** DEAD 


or ALIVE?: ANY CONDITION 













ee ee ee ie ee a eee 
®eee® jj-*ees*  j§*ees*® j“ess*® “*eses*  *eee* 











GET A BRAND “NEW PROFESSIONAL MODEL 
ve D-550 WELLER GUN ~ 


DUAL HEAT wt 200/275 WATTS M DUAL SPOTLIGHTS ™ INSTANT HEAT 





: 
> DONT DELAY 7 (< LIMITED OFFER 
FOR ONLY : TRADE YOUR OLD SOLDERING TOOL NOW 4 
S ). 95 - FOR A PROFESSIONAL MODEL D-5350 
& = 


ACT NOW 7% SAVE $2. oo 
DEALER NET PRICE - 
> Available only from your 


WHEN YOU TRADE-IN YOUR OLD | 


ee GUN OR IRON @ @ WELLER DISTRIBUTOR - 


WELLER ELECTRIC CORP. »% 601 STONE’S CROSSING ROAD 
EASTON + PENNSYLVANIA 
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L. C. Lane, B.S., M.A. 
President, Radio-Tele- 
vision Training Asso- 
ciation. Executive 
Director, Pierce School 
of Radio & Television. 





TRAIN FOR A TOP-PAY JOB AS A TELEVISION TECHNICIAN 
NO PREVIOUS EXPERIENCE NEEDED — study AT HOME in your SPARE TIME 


Next to the atom and hydrogen bombs, the biggest 
noise being made today is by the booming radio- 
television-electronics industry. 


Now, while the boom is on in full force, is the time 
for you to think about how you can share in the high 
pay and good job security that this ever-expanding field 
offers to trained technicians. 


Just figure it out for yourself. There are more than 400 
television broadcasting stations operating right now 


and hundreds more to be built; more than 34 million 
sets in the country and sales increasing daily. Soon 
moderately priced color television sets will be on the 
market and the color stampede will be on. 


All these facts mean that good jobs will be looking for 
good men. You can be one of those men if you take 
advantage of my training now — the same training that 
has already prepared hundreds of men for successful 
careers in the radio-television-electronics field. 





No experience necessary! You learn by practicing with professional equipment 
1 send you. Many of my graduates who now hold down good paying technician 
jobs started with only grammar school training. 

















RADIO-FM-TV 
TECHNICIAN 
TRAINING 


If you have previous Armed Forces or civilian radio experience you can 

$ finish your training several months earlier by taking my FM-TV Technician 
<A —_ Course. Train at home with kits of parts, plus equipment to build YOUR OWN 
~~ tose tecewer TW RECEIVER. ALL FURNISHED AT NO EXTRA COST! 


( After you finish your home study training in the Radio-FM-TV Technician 
fe Course or the FM-TV Technician Course you get two weeks, 50 hours, of thas 
ag intensive Laboratory work on modern electronic equipment at our associate TRAINI 
jg school in New York City, Pierce School of Radio & Television. aoe OS 
THIS EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER. My AT NO EXTRA 
ma courses are complete without this extra training, however. It is just an added cosT! 
opportunity for review and practice. 















co —(.W Telephone 
Transmitter 








My School ft 
new Korea 
fits by waitir 
coupon 





Public Address System 
4 


Combinction Voltmeter 
Ammeter Ohmmeter 


LEARN BY DOING 


As part of your training ! give you the equipment you need to set up your own home 
laboratory and prepare for a BETTER-PAY TV JOB. You build and keep an Electromagnetic 
TV RECEIVER designed and engineered to take any size picture tube up to 21-inch, 
(10-inch tube furnished. Slight extra cost for larger sizes.) . . . also a Super-Het Radio 
Receiver, AF-RF Signal Generator, Combination Voltmeter-Ammeter-Ohmmeter, C-W Tele- 
phone Transmitter, Public Address System, AC-DC Power supply. Everything supplied, 
includingeall tubes. 


EARN WHILE YOU LEARN Almost from the very start you can earn extra 
money while learning by repairing radio-TV sets for friends and neighbors. Many of 
my students earn up to $25 a week . . . pay for their entire training from spare 









a YOU GET 


Fees eB SS SSS eS 
Mr. Leonard C. Lane, President 
RADIO-TELEVISION TRAINING ASSOCIATION 


Dept. R-BC, 52 East 19th Street, New York 3, N. Y. 


Deor Mr. Lane: Send me y 





time earnings . . . start their own profitable service business. ee AO St 
FCC COACHING COURSE Qualifies you for Higher Pay! Given to all (PLEASE PRINT PLAINLY) 
my students AT NO EXTRA COST. Helps you qualify for the TOP JOBS in Radio-TV 
that demand an FCC license! Full training and preparation at home for your FCC anes en - 
license. ‘Address____ — 
ae a Zone State. — 





1 AM INTERESTED IN 
(CD Rodio-FM-TV Technician Course 
(CD FM-TV Technician Course 


Radio-Television Training Association 





Write discharge date 





52 EAST 19th STREET e NEW YORK 3, N. Y. 
Licensed by the State of New York @ Approved for Veteran Training 
AUGUST, 


C) TV Cameraman & Studio Tech Co 
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1948 —Early “point 
contact” transistor 


1950 —Early wa 


‘\ 


cy 





“junction” transistor. 











“Grown junction”; 
used to amplify 

received speech in 
special telephones. 


~ 
NS ~\ 
> 





“Alloy junction”; used 
in first completely 
transistorized carrier 
telephone system. 


Phototransistor; 
provides electric 
“eye” for direct 
distance dialing. > 






“Grown junction,” 
tetrode type; high 
frequency amplifier. 


In 1948 Bell scientists announced 
their invention of the transistor—a 
tiny device able to amplify signals 
a hundred thousand times using a 
small fraction of the power of an 


electron tube 


I'rom this original “point contact” 
transistor has grown a distinguished 
family of immense usefulness to 


electronics. Some of its leading 


26 


“Alloy junction”; 
"low frequency 
power amplifier 





members are shown here, in approxi- 
mate actual size, with their scientific 


type names. 


For telephony the transistor has 
opened the way for notable advances 
in instruments, transmission and 
switching. Elsewhere it has opened 
the way to advances in hearing aids, 


% . 
y 
, 


“Diffused base 
high frequency 
broadband amplifier 


television, computers, port 


and numerous military appl 


Bell's transistor family is t 
the Bell Laboratories research that 
helps keep your telephone service th 
world’s best—and at the same tim 
contributes importantly to oth 


fields of technology. 


BELL TELEPHONE LABORATORIES A 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 


RADIO-ELECTRONICS 





WEW! )LOR and Black-&-White 
LAB & TV 5"° OSCILLOSCOPE +460 
KIT $79.95. Wired $129.50 


wre 
The FINEST professional 5 mc wide-band scope i) 
value. Ideal for research, h-f & complex waves, 

plus Color & Monochrome TV servicing, Flat from 

DC to 8 mc +1 db (color burst freq.), flat D¢ i} 
to 4.5 mc +1, —3 db. Vert. sens. 25 rms mv/in s 

Vert. Z 3 megs. Has the following outstanding fea e ee j 

tures not found in scopes up to several times its 

price, kit or wired 


VERTICAL AMPLIFIER: direct-coupled (DC) 150 ke to 435 mc 
nruout (0 ell nies ite | yhase shi sush-pu ® 
ate for negligible d eae Sohcer cee with ONE generator! 
ng beeen ust pul panto soe fercuendel Hh New RF SIGNAL GENERATOR #324 


I 
ful resp. to 10 mc); full-screen undistorted ve . 
csi see eeciieanaiaatieh dancer tale: makin KIT $26.95. Wired $39.95 
to 1000:1. SWEEP CIRCUIT: perfectly 
eps, 10 cps — 100 ke (ext. cap. for down 
pre-set TV vert. & hor. positions (30 & 
automatic sync. ampl. & limiter elim 
ne amplitude adj. PLUS: direct or cap 
coupling; bal. or unbal. inputs; edge-lit engraved nges 
lucite graph screen; dimmer; anti-glare filter 150-400 “te 100.1204 <0 mm -37 me, 
bevel fits std photo equipt. OTHER IMPORTANT 37-145 me; 1 harm } < re ccurate to 
FEATURES: High intensity trace CRT. Finest sa 5%: t import 
wave resp OG usec rise time Push-pull hor 
it to 400 ke, sens. 0.6 rms mv/in. Built-in 
bration, Intensity mod. Sawtooth & 
tigmatism control, Retr 
t. positioning & 2X 
externally accessible 
1-GAX5, 1-1V2. De 
ine] ing steel cabinet. D 
building at hon tt ) Spe equipment. 13” x 8 
SCOPE DIRECT prose’ PD: KI 75. Wired $3.95 
pick-up & signal re-rac or 
SCOPE DEMODULATOR PROBE” PSD: KIT $ 
lates AM carriers between k 1 250 me 
SCOPE LOW pa enteral hig ooh PLC: KIT $3.75 
tracing in high freq mpedance & wide-band « 
without distortion from overloading or frequency dis« 


and Monochrome TV servicing 


ker 


\ 


aluminum 


The specs are the proof... 


for COLOR and Monochrome TV servicing 


New! PEAK-to-PEAK VTVM #232 
& UNI-PROBE (pat. pend.) ‘a H ST 
KIT $29.95. Wired $49.95 


UNI-PROBE: exclusive with EICO! Terrific 


time-saver! Only | probe performs all func- 
tions—a half-turn of probe-tip selects DC or 


AC-Ohms h — a 
The new leader in professional peak-to-peak VI VMs. pe 
Latest circuitry, high sensitivity & precision, wide 


inges & versatility, Calibration without removing 
from cabinet. New balanced bridge circuit. High Z 
input for negligible loading. 442” meter, can’t-burn- 
out circuit. 7 non-skip ranges on every function. 4 
functions: +DC Volts, —DC Volts, AC Volts, Ohms COMPLETE ‘ , 
Uniform 3 to 1 scale ratio for extreme wide- with Preamplifier, Eavalizer and Control Section 
range accuracy. Zero center. One zero-adj. for all New! 20-WATT Ultra-Linear Williamson- 
functions & ranges. 1% precision ceramic multi- ° Ke 
plier resistors. Measure directly peak-to-peak type HIGH FIDELITY AMPLIFIER =HF20 
voltage of complex & sine waves: 0-4, 14, 42, 140, 
420, 1400, 4200. DC/RMS sine volts: O-1.5, 5, KIT $49. 95. Wired $79. 95 
15, 50, 150, 500, 1500 (up to 30,000 v. with HV Pp A low-cost, comp fa ee | 
probe, & 250 mc with PRF probe). Ohms: 0.2 ohms to 1000 megs. that adie " po fs or > oes Sai wa a he 
12AU7, 6AL5, selenium rectifier; xfmr-operated. 82" x 5” x 5”. Deep- * k : : > t oF 


etched satin ome panel, rugged grey wrinkle steel « cabi net. 7 Ibs. heen ried i es the f EIt fan s “te i 
Mew! vevuxe peak-to-peak vtvm #249 ated power outpants 20 watts (34 w peak). O80 distortion (60 

with 712" METER & UNI-PROBE (pat. pend eps: 6 ke/4:1) at rated power Mid-band harmonic 

KIT $39.95. Wired $59.95 distortion at rated power: 0) Maximum harmonic distor- 


i tion between 20 and 20,000 cps at 1 db und r rated power: 
All the advanced & exclusive features of #232—PLUS the approx. 1%. Power response (20w): 2 ) 20,000 cps 


extra convenience and readability of its big 7/4” meter. Your +1.5 db 10-40 Frequency response hw) +0) 5 ‘db 
ideal bench instrument 


VTVM RF PROBES* +PRF-11 or PRF-25: 5 feedback equalizations fo s & 78 luding RIAA 
KIT $3.75. Wired $4.95. Accuracy +10 Use with any Variable turnover fe tone nt t 


iffect volume 
11 or 25 megohm VIVM & permit large boos 


s at either end of at spectrum 

: . with mid-freqs. unaffecte iness ntr & separate level 
VTVM HV PROBE +HVP-2: Wired $4.95. Complete set control on front panel v 7 t t to tape recorder. 
with multiplier resistor. Measures up to $0 kv with 


4 hi-level switched ir t une tape iry (xtal/cer- 
any VI'VM or 20,000 ohms/volt VOM amic phono or 2nd tuner ? nputs for 


loading with all 
ridges. Hum bal 
has interleaved wit 
grain-oriented s 


proper 
xtal cart 

t transformer 
balancing & 


These a wil | NOW IN STOCK 
at your neares rit 


side-by-side see 


t i 
for yourself y indec I Yisy BEST BUY. 


FILO crs 
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the specs are 
the test that tells 
who’s best! 


— iTS. || FREE 1956 
I — | —) Fe a fete) CATALOG! 


Tells you how to SAVE 50% on 


° ae 


e rittttttrt © 
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for COLOR & Monochrome om TUBE TESTER New! GEIGER COUNTER #803 
TV servicing #625 KIT $19.95 — $29.95 . 5” PUSH-PULL 


KIT $34.95 P OSCILLOSCOPE 
NEW! DYNAMIC Wired $49.95 4 \ #425 
et 600 KIT $44.95 
CONDUCTANCE TUBE & mit series. | Wired $79.95 
3 string type ” ~ 
TRANSISTOR TESTER *666 fie 5 an éscrtoscert 
e illuminated | batteries) +470 


KIT $69.95 WIRED $109.95 roll-chart Professional, all-electronic, sensitive, KIT $79 95 


3 rugged—at lowest cost! Indicates b 
Unexcelled testing thoroness & accu- Pix Tube Test Adapter $4.50 | pp lamp & headphone clicks. , Wired $129.50 


racy. Checks transistor collector cur- 
rent & Beta using internal dc power A a RF SIGNAL NEW! 
supply. Tests all receiving tubes includ- . i VACUUM TUBE ——_ GENERATOR UTILITY TESTER 
-- — n carne X on : oe VOLTMETER 2221 — 2320 +540 
chrome tv pic tubes w ccesso KIT $25.95 co «CIT «$19.95 > KIT $12.95 
tual conductance, plate conductance, & Wired I ene y 4 4 ge pag wee S6.00 
Peete tee eee DELUXE VTVM etl! 7 calibrated har. 
: big Nhe peetl ie seg . 214 (7¥2" METER) : . 


& 4 








adapter). Composite indication of mu- 


. 8 

} ranges of control grid voltage. Grid 

voltage variable over 3 ranges with 5° : 4 KIT $34.95 
accurate pot. New series-string voltages 2 Wired $54.95 
for 600, 450 & 300 ma types. 5 ranges 
meter sens. with | precision shunts & 
@ accurate pot. 10 SIX-position lever -- 
switches for free-point connection of 71944 FLYBACK Range 500 kc— 
every tube pin or cap. 10 pushbuttons f TRANSFORMER & _ wy iy on fund. 
o i sert of anv tube elemen . Swee 
tor rapid inse i e element in YOKE TESTER | width Pro 4 


leakage circuit & speedy sel. of individ 











ual tube section Direct reading of KIT $23.95 0-30 me on 
inter-element leakage in ohms. New Wired $34.95 4 4 KIT $34.95 


gear-driven rollchart. Steel case with 
cover & handle. Sensitive 201 1 meter 


* fast check all | I i J Wired $49.95 KIT $39.95 
flybacks & yokes | 


in or out of set. A Wired $59.95 
TV/FM SWEEP GENERATOR +360 


¢ spots even 1 
r shorted turn! 5MC-4.5MC CRYSTAL $3.95 ea. DELUXE RF SIGNAL GENERATOR +315 
= 


_ Sep. volt- Sep. hi-gain RF | gp" Reads 0.5 ohms 


, meter & & lo-gain audio —500 meas, 10 
. % ammeter | inputs. @ mmfd—5000 mfd 


i = % * A Special noise wer factor 
e? a % e's . locator. Calibra- ‘ Pere 
eo it. > — *3° ted wattmeter. kIT 

ae # $29.95 4 e $19.95 

for COLOR & Monochrome | Wired . 2 . KIT $24.95 m Wired 

TV servicing Sara $38.95 Wired $39.95 ao ® $29.95 


6V & 12V BATTERY ELIMINATOR & R-C BRIDGE & R-C-L COMPARATOR 
TV-FM SWEEP GENERATOR CHARGER +1050 DELUXE MULTI-SIGNAL TRACER #147 #9508 


& MARKER *368 = = 20.000 ohms/Volt 4 
KIT $69.95 WIRED $119.95 -@e@ee- f Meee cc | vrvm proses. KIT Wired 
The FINEST service instrument of this Wired $29.95 Peak-to-Peak $4.95 $6.95 
| 
i 
. 
' 











type ever offered in either kit or wired $3.75 $4.95 
form at ANY price! Outstanding ease & ® High Voltage Probe-1 $6.95 
‘ High Voltage Probe-2 $4.95 


SCOPE PROBES 

Demodulator $3.75 $5.75 
Direct $2.75 $3.95 
Low Capacity $3.75 $5.75 





accuracy in FM & TV (including Color) 1 
alignment. Entirely electronic sweep HI-Fl PREAMPLIFIER -HF-61 ae LviMerER 
cireuit with accurately biased Increduc- KIT $24.95. Wired $37.95. With Power ye 

tor: superb linearity on both sides of Supply: KIT $29.96. Wired $44.95 KIT pom 90 

selected center freq. Newly-designed Feedback circuitry thruout! Preamp- Wired $14.90 

AGC circuit automatically adjusts os 
for max — on each band with . ee SS ee 
min. amplitude variations. Sweep gen catalog, coupon | 

range 3 O16 mc in 5 OVERI APPING _ se ae BEAR a EICO, 64 Withers Street ’ ! 
FUND. BANDS. Sweep width continu- — . Brooklyn 11, New York i 
ously variable from 0-3 mc lowest j ie ® 
max. deviation to 0-30 mc highest max. i Send FREE 1956 Catalog and name of neighborhood i 


deviation Vertable marker gen. range ] ; 
aaa SRUND BANDS j : | EICO jobber. 


equalizer, tone controls, scratch & 
rumble filters, K-follower output. 





1 har 


r Variable marker Sraneesanianiapaentielinatipetaenienesnnieaaatts 


cluded. cr nie ation ian 84 Withers St. © Brooklyn 11, N. Y. Biome Addr .nncevccncrsnmseenenstersren 


Edge-lit hairlines « 


th 
with 


Prices 5% higher on West coast © 56 L City 


and subject to change without notice. i = 








Turn page for other EICO od 1945 to 1955: a decade of Know-How & Value Leadership in Kits & Instruments—over 2 million sold to date! 
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ELECTRONICS 


Hugo Gernsback, Editor 


MINITELEVISION 


e-é 2 Miniatu re 


HEN we first spoke of Miniradios in the Sep 
tember, 1944, issue of this magazine,* there 
radios, let alone vest 

pocket receivers, on the market. Only recently, 
due to mass production of transistors, have miniradios 
become possible. Further miniaturization—down to the 
size of a cigarette pack and smaller, which we foresaw 
in our 1944 article—is feasible now. 

Literally millions of such tiny receivers will be sold 
in the future, when and if the prices drop sufficiently to 
take such radios out of the luxury class. There is a crying 
demand for true miniradios that can be concealed in the 
hand and which do not bulge in a man’s vest pocket or 
a woman's purse. Such tiny sets are needed chiefly for 
news and weather reports, particularly in times of stress 

Inasmuch as television has followed many radio trends 
in the past, we may be certain that TV, too, will parallel 
the path of miniaturization in the foreseeable future. 
The huge television sets in our living rooms are by no 
means doomed 


were no true pocket 


large-screen sets for family entertaln- 

vill always be with us—but they will take the forn 

of a picture frame on the wall. 
Recent trends have shown that 


are booming 


ment 


smaller, portable TV's 
and deservedly so. With so many diversi 
fied programs on the air, families 


are often divided as 

What individual members wish to see—hence the 
extra receiver. Yet while the smaller TV set, weighing 
Du 


pounds and measuring 10 x 9 x 12 inches, or less 


Is a success, it is by no means the ultimate in small size 

Portable battery minitelevision receivers (which can 
also be plugged into the house current and car current 
supply for outings) are now on the horizon. Such minute 
TV sets may conceivably evolve in a number of different 
Ways: 

1. A very compact set, the size of a cigar box o1 
smaller, transistor-operated with a projection type pic- 
ture tube will be feasible during the next few years. A 
collapsible plastic or fabric screen to give a picture 7 o1 
S$ inches wide would assure good viewing for several 
people. Such a receiver would weigh around 5 pounds. 

2. A still smaller set with a brilliant 3-inch picture 
tube, giving high definition is another future possibility 
It is admitted that from past experience, people object 
to a 3 x 4-inch picture 


not because it is too small, but 


because you must view it from too close. Hence, the TV 
set manufacturer will furnish a pair of adjustable 
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viewing evyeglasss inese eve price 

type of binocular and enable mfort 
rram coming f distance 

f several feet de 
television receiver that can be t m to roon 
for traveling or for the office. T} eigh onl; 
a few ounces and can be | ont f more thar 
one person wishes to use thi t. They are 
obtainable in the market 1 

3. A much smaller minitele possible, 
a personalized one, that | corporated 
in it. Instead there are f mi! e tubes, eacl 
with a %-inch screen. The tubs y 2 inches 
long. They are attached to a frame whicl 
brings the tiny picture less tl m your ey¢ 
balls. We described these “‘tele es” exact) 
20 years ago.t A thin flexible goes fron 
the eyeglass frame to the minit et. All the cor 
trols are on the set. The eyes picture 
tubes, are only for viewing } As the eves come 
very close to the picture, the ttle evestrall 
programs can be viewed I her 
down. The viewing effect throug} 
pall of good binocular 

Such television eyeglass desirable 
for sick people in bed, at home As suck 
a set, with its TV eyes ( ght 
easily transportable. It f es, for 
the office and industrial 1 te ¢ 
supervision and othe) 

4. This does not b i! me the mw 
bilities of miniteley n. We “tele 
wristwatch” in 1945; a CU 
time, it cannot be called im} though 
may take many years before it mmercial ¢ 
practical possibility. 

A more feasible mini-TV \ ket set 
This would be abo it t! r ( Ké 
sets, which veigh a Little € mes ire 
6 x 3% inches. Batte nd t erat ich : 
TV set would have a pe t | I t vould 
throw a reflected image on : een in the 
back of the set-—ample for a pe V receive 
It will make an ideal set for n the not 
very distant future H.G 

See O 
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Sylvania’s 
L-235 Prospector. 


By ROBERT F. SCOTT : 


TECHNICAL EDITOR 








N recent montl there have been a These set are fa ventional ca > it 
number of interesting innovations circuitwise—except fi the audio am- il hie 
in the desig ind construction of plifier and the V Ist tubes spec iallyv of 
home, port: and automobile ra- designed for low ive operation, i 
dios. These new development may well The three-stage audio amplifie has a ner i 
set the pattern for sets produced in the sing]> transistor output stage de ering tor, i t 
future. Among the most interesting of a maximum of 4 watts. Another feature are If te 
these is an automobile radio receiving is an auxiliary av vstem— Motorol: operation with 12 
é ia 
all its operating voltages direct from voltage (The 6TAS®& 
the battery without a separate B sup- diode—pentode in the 
ply, a combination portable radio and audio circuit.) 
G-M counter, an ac—battery portable A new thing in the electronic 
with a transistorized B supply, a com- 4 Noise-pickup eliminato 
. : field — tubes that onerate ; 
bination radio and intercom and a Motorists often ents 
three-way all-wave portable with Stand- with 12 volts B supply (less power-line noise i 
ard Coil type bandswitching turret. interference is mir 
= than needed for one tran- : ais 
ola sé by high-pa 
New auto radio sistors) are the only ft ipes 1) designed to attenuate 
Models CTA6T, 6TAS8, BKA6T and ‘ quencies without aff 
> ' ty 
similar 1956 Motorola aut radios are used dil the Motorole OuUTO- broadcast ignal 
1 ¢ A Se cuca . ° T , lifter 
designed for cars with 12-volt ignition mobile receiver described The rf amplifie 
and lighting systems and al/ plate tuned and R-C-couple 
screen and heater v tage e fed dl- here. the 1ZAD6 converte) 
rectly from the battery. There is no and first af amplifi 
rather than the diode 
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Fig. 1—Schematic of the Motorola model BKA6T automotive type receiver with transistor output—no separate B supp!) 
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Underchassis view 
of Hallicrafters 
portable showing 
turret strips. 





Ai * R | remote-cutofl e! é ti 
. 
* ( ined fT r 
— 4 | ( ive i 
; nproved pert 
the Volumat ( I 
RIVER TRAN 1 - — t a liste I 
a r } 
INK {i throug! n ul 
o) | (ome teel bride It 
41k ” 
yt + n volume wher I 
| 
R ill, to a strong i 
I | The detect , 
1 megohm V ne 
erles-conne t il t 
= resistor rl} per ‘ vith 
ies So See = 


Fig. 2—Transistorized output circuits with positive and negative grounds. 
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Fig. 3—Partial Prospector schematic, a three-way portable and Geiger counter. 
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Fig. 4—Audio and intercom circuitry of the Sylvania ac-de model 1102. 
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»9 
’ 
; f 

( 
r mode1 
y ne rt 
f ( and 
that 
! r and 
Poe fig 


verter grid 


tn! pn tne t le capacitance 
between plate r. Note that 
tl ppre ’ | grids of the 
12ZACE rf ’ ynnected to- 
gether throug é -ohm resistor. 


Driver and output circuits 


The 12K irge tetrode 
designed fo1 power-amplifier 
driver in ci where all operating 
voltages are t n from a common 12 
volt de source. It é 5 milliwatts 
of driving powée In tl application, 
the signal is a ( the control grid 
(grid 2) and t ace-charge grid 
(grid 1) pe t e to plate 
potentia 

\ transforme es the 800-ohm 

te id n the transistor 
input impeé d 10 ohms. 
The transist tage uses a p-n-p 

inction type mmon-emittetr 
circuit with tl tor grounded to 
permit the set 1 ed in cars with 
rounded-negativ atteries. The prob- 


lem of adjusting the set for a given cir- 
cuit polarity actically eliminated 
now because the gative ground is al- 
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7 = most universal in new 
DRIVER TRANS oc md | =n ignition systems. 
J \y BS \ rf The transistor is n 
> 00n Sa al heat sink or 
_ aiuminum 1eatl nA 
Se ee al te = in < : ¢ 
s | | receiver S case for adeq 
i 


U—$§_ tr |e] 4 collector is tied to the 
| . | thus $s gro a 


and 





Aad 
VW 
50K 














l oT inded 
QOJUST QR FOR L.7MA installed in the receiv 
[SS THERMISTOR Fig. 2-a ls i tral 
p-n-p transistor il 
[rR 5K | grounded-positive powe 
—$ in many applications, T} 
= to the conventional 
vacuum-tube amplifie B 
THERMISTOR pacitor§ ¢ prevent 
6.5V 200n QWR TRANS across R from being 
Set ot He driver transformer se 
7V AE a | This arrangement 
OOMA SOOW | tT "7 these receive 















































-_<—<--—-—=— --- verted to the equiva 
} 
plate vacuum-tube ar 


sistor equivalent i 





2 ON-OFF eee In Fig. 1 the resistor 
N VOL CONT 
= + by a tertiary winding (te i 
= 6V STOBAGE BATT TV AC IN 5) on the output trar 
L winding has a high imps 
: frequencies so the drive 
ihe oe is ; . ; fectively applied betweer 
Fig. 5—Grundig’s Transistor Boy L audio and power-supply circuits. emitter through the low 
the 200-uf coupling i} 
sponding to C in Fig. 2 
R2 (Fig. 1) adjusts the « 
to the optimum value 
WT COIL STRIPS AF & OSC COIL STRIPS base return is connected t t (t 
Ht ict Wrens minal 2) on the primary of the 
1 arnt = — transformer to improve the 
| O90) | quency response at around 100 cycle 
1] ‘ ie ad + Feedback from the voice Ww 
12! Gi? 2 i a ee |! to the driver grid ji 1 
distortion. 
Noises originating in the ar’ 


trical system are eliminated with f 

in the hot A line; L1, C4 and C5 n 
up a filter to remove high-freque 
ignition noises; L2-C3 and R3-C2 
move low-frequency interference causé 
by the distributor rotor in the ca 
ignition system. 


Radio—G-M counter 

Portable radios are an_ essent 
source of weather reports and new 
prospectors in remote ars The 
vania Prospector, which carries the 
propriate model number U-235 
combination three-way portabl 
and Geiger counter witl 

















compass and sun dial 
front panel. 





A partial schematic of the P pe 
(model 3041, chassis 1-612-1) 
in Fig. 3. The Geige: 7 
ered by a vibrator type hig! 
supply operating off one t 





cells in the filament supply. Wher 
switch is closed momenta 
brator starts and a high tage 





duced in the secondary 
transformer. The G-M tube 

















rectifier to charge the 0.1l—uf 60( 
capacitor. The charge acro tI 
pacitor is the voltage source for the 
G-M tube and maintains itself for 
considerable time when count 
— P10 FL STRING ‘ae cala oatal aa When the tube is exposed to rad 

activity, it breaks down and current 

Fig. 6—Front-end circuitry of the Hallicrafters TW-1000. pulses flow through the high-voltag: 
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Top chassis view 

of the Hallicrafters 

TW-1000 shows the 

turret type tuner. 
! f the vibrator transforme1 
1 ir e voltage pulse n the WW 
vo ive winding | hese pulse al 
tapped off through the .033-yf capacitor 
ind applied acro the 2,200-ohm re 
to between the low ide of the 


(The con 
ve set to the minimum-vol 
best results 


mtrol and B minu 


rol should | 


ime position for with the 


ver.) The pulses are amplified in 


he set’s audio system to produce audi- 


» clicl from the speaker and flashes 
in the neon lamp across the primary of 
the output transformer. 


The G-M tube is a Victoreen hal 
type for detection of gamma radiation 
with a 4 
150 and produces pulses of ap- 
proximately 75 volts. Background count 


ven 


It operates starting voltage of 


50 to 


is approximately 4 per minute and 
sensitivity 600 counts per minute pet 
milliroentgen per hour. 
Radio-intercom 

Fig. 4 is a partial schematic of Syl- 
vania’s new model 1102 ac—de radio 
intercom. The receiver circuit is con- 


with a 12BE6 
12BA6 if amplifier; 12AT6 detector, 
and first af amplifier and 50C5 
power amplifier. The cable to the re- 
mote station plugs into a phono type 
jack on the chassis. The talk—listen and 
radio-intercom switches are 
on the side of the set’s cabinet. 

The dpdt slide switch S1 selects radio 
or intercom 


ventional converter, 


ave 


mounted 


One 
closes or opens the detector load circuit 
and the other sets up the speaker cir- 
cuits for proper operation. S2 is the 
talk-listen switch. When S1 is in the 
RADIO position, the program is heard at 
both positions when the remote or auxil- 
iary unit is plugged in. The speakers 
of both units are in parallel. The circuit 
to the voice coil of the main speaker is 
completed through contacts 1 and 2 of 
S2 and the circuit to the 
completed through contacts 
on Sl 

To convert to intercom S1 
to PHONE. When S2 is in 


operation section 


remote is 
10 and 11 


is thrown 
its normal 


AUGUST, 1956 


RADIO 








(LISTEN) } tion, the voice coil of the 
remote speaker connects across the 
impedance primary of an audio inj 
transformer. The ! nded ce f 
this transformer feeds through contact 
8 and 9 of S1 to the hot side of the 
ume control. Signals originating at the 
remote at) imp and ea to tl 
iker tt h ex l and 
t isten \ h l 
> \ € cre t t } 
voice coils a eversed so sig? from 
the master are heard at the remote 
When using the set a baby sitter, the 


} 


unit is placed at the crib and S1 


remote 


is thrown to PHONE. S2 need not be 
operated because it is a spring-return 
type which remai normally in the 


LISTEN position 
Transistor B supply 
Expensive, short-lived B batteries are 
the main disadvantage of portable re- 
ceivers. In Grundig’s model Transistor 
Soy L a portable they have 
been eliminated and replaced by a tran- 


battery 





sistorized oscillator type supply oper- 
ating from the 6-volt de filament sup- 
ply. Since the major portion of the 


B-supply drain is taken by the output 
tube in the set, 
reduced by replacing the tube with a 
pair of 0C72 transistors. The audio and 
power lits of this set 
shown in Fig. 5. The set operates from 
a 6-volt nickel-cadmium storage battery 
or from the ac line through a stepdown 
transformer and rectifier. 

The 0C76 transistor is connected in 
a Hartley type oscillator circuit using 
a part of a tapped autotransformer. 
The voltage developed across the oscil- 
lator is stepped up and applied 
to a metallic rectifier delivering 60 
volts de at 3 to 4 ma for the converter, 
if and af amplifiers and driver. Design 
data on this and other de converters 
using 0C76 transistors will be found in 
an application which may be 


bulletin 
obtained from Amperex Corp., Hicks- 
ville, N. Y. 





iverage drain has been 


supply are 


ere 


section 


me 

‘ , 

esnor 

or 

V ( 

I @ 

+} 
H HA I 1 | 
The ¢ ind 

Va 

Turret type bandswitch 

Best nten! 
btained ir 
! nventional 
l t irrange 
\ f ray in 
€ e % long 
é nts make it im 
values of 

Best pet 
nce req é t, direct leads 
I i minim I Vy capacitance, 
and it btained with 
plug-in coils turrets, which i 
of uurse why t { re so popula) 





n TV front 
These ty} t-end construc 
tion have be f vears in the 
more exper nication re 
elvers | I yr turrets have 
just recently ted to general 
purposes} Fig. 6 
shows the t end of the 
Hal raft VW 00 and Cape 
hart 88P66B The design 
ind constructior the tuner closely 
resembles the Stal 1 ( 1 TV tuners. 
The tuning t rresponding 
to the fine-tur na TV set 
e on tl All coils ex 
ept he | 1 are on 
irre TY 
Band W Band 
l , £2 n 7 me 4 
17.32-18.2 n 5—3.9 
® Om ( 540—1600 
ke, 8—180—-4( END 
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By EDWIN BK 

UILD this transistorized shortwave 

regenerator and have a set that 

rolls in stations from every cor- 

ner of the world! The detector 

oscillates strongly to 12 me and oper- 

ates with less sensitivity at even higher 

frequencie Bandspread and _ band 
switching are both featured. 

The set is a real “hot rod.’’ The 


dial is usually crowded with hundreds 
of stations and, with an antenna of 
only 8&8 feet of wire on the floor, the 
receiver can always be counted on to 


pull in both European and Asian sta- 
tions. Although a little more difficult 
to operate, it easily keeps pace with 


The set 
in the broad 


many communk ation receivers. 
is also a good performer 
cast band. 
Regeneration is controlled by variable 
inductive coupling and 1s very smooth 
in fact, much better than most vacu- 
um-tube circuits I remember building. 


Since inductive regeneration control 
does not affect any of the transistor 
de operating parameters, there is lit- 
tle, if any, interaction between regen- 


and tuning controls. 

The detector operates into a one-stage 
audio amplifier through resistance coup- 
ling. This gives somewhat better regen- 
eration control than transformer coup- 
ling. Also, the amplifier acts as a buffer, 
reducing the obnoxious tendency of 
regenerators to vary with earphone lead 
position. In fact, if the set is grounded, 
this trouble is not noticeable. 

Regeneration in the shortwave bands 
has heretofore been impossible with 
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diffused-junction transist the fam 
lar p-n-p type. High-freque 

tion was limited to the grown 

n-p-n transistor By usiz nallei 
germanium pellet, smaller ind 1 emit- 
ter and collector dots ar by lowering 
the base resistance, the mar icturers 
of p-n-p transisto? are Y vy able to 
manufacture 10-n in} 

One of these new I o1 the 
G-E 2N137, is the heart of tl regen- 
erative circuit. This trar r is now 
rather expensive, selling for about 
$6.50. The price will surely take a sharp 


drop when demand increases and pro- 


duction bugs are combed out. 
Regenerator circuitry 
The unit is very simple electrically. 


The tuning components are in the tran- 
sistor collector circuit and are tapped 
for bandswitching (Fig. 1). Two of the 
windings (L1 and L2) are or ferrite 
antenna rod; the third 


S 


wound on an LS-3 
type of slug-tuned coil form 
ation is coupled (except for slight 
plementary regeneration 
cussed) only into L3. 

The LS-3 coil form is a product of 
Cambridge Thermionic and is 
readily available from most mail-order 
radio supply houses and many radio 
and electronic parts distributors. 

The transistor base is grounded and 
regenerative feedback the 
emitter. This regenerative or tickler 
coil mounts to a %-inch plastic shaft, 
coupled to a knob on the front panel. 


(L3) is physi- 
cally separate and I 
Regener- 
sup- 


be dis- 


Cor p. 


couple s to 


Recetver feat 
sensitivity on bot 


Ca T and Ort 


REGENERATOR 





As the knot l t ne 


IS Varied from tight 
Emitter bias come 
bias battery throug! 
t This type of bia 
the ultimate immu 
tu drift. Not once 
nece ary because 
change The det 
value is rather crit ( 
is about optimum. F« 
voltage, high-frequer 
falls off with decreasing 
overall gain decrease 
Values, 
With the 10.000-ohr 
detector pulls less thar 
All Scotsmen_ take 


batterie 
less thar 


the 
audio stage, 1s 
Mercury 


These have a 


drain on 


high en 


ratio, and are free f 
va AN 
Ie. et 
= 4 7 2NI07 
jo a 2NI137 
ae ig eee -—- 
ls ‘ TUNING p-—+ 3 i 
= Te) ‘ 
ie EA [|| 
wo | ~~ d t | 
: # #t md 
aad / ~ 8 é 
'e, oe we h 
L | \= 
iB Oise 26v BANDSPREA 
7 ——EE 4 | +) m1 “ 
[ee Be 
> TICKLER N-OFFO  ¢ 
| 
REGEN >COM 
1.5V BIAS “ 


Fig. 1—Schematic diagram of the high 
gain shortwave transistor regenerator 
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-cts common to dry cells 
will but 
et, mercury cells are preferrable. 

l indicated, 


Howeve Li 


iry cells for a portable 


do, 





All detector bypassing, as 
should return directly to the transistor 
base. Because of the impedances _ in- 


volved, large values of rf bypass capaci- 
tance (.01 uf) are necessary. The emit- 


ter must have a low-impedance audio- 


frequency path to ground; this is 
obtained through the 2-uf electrolytic 
from the 10,000-ohm resistor. Because 


the impedance of the electrolytic begins 


to increase at rf, shunting the electro 

lyt with a .0l-uf paper capacitor 

improves performance by keeping the 
impedance from rising too high. 

The audio stage is conventional and 

3 i G-E 2N107 dollar-variety tran 

sist Because the circuit is well sta 

od ist about any p-n-p transistor, 

I 4 low gain, can be used No vol 

control is necessary The audio 
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COUNTERCLOCKWISE 


2 47 N18 ENAM 


Fig. 2—Regenerator coi! winding data. 
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Top—Front- 
panel view of 
the regenerator. 
Center—Flexible 
leads couple 
tickler coil from 
Lucite shaft to 
insulating board. 
Bottom—Closeup 
shows layout of 
components. 





ANT | JACK 


—_ 


stage will handle a very big signal with- only a fev f lector cur 
out overload. If the volume is uncom- ent flowing particular dis 
fortably loud, turn down the regenera- ! 


forward The t le ibtedly wish to 


mply throw 


tion or slide the earphones 
The radio is turned off by 
ing the bias-battery lead. 


interrupt- 


This leaves dboard cit 
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winding directi 


the coil- 


followed. 


The number f turns can be changed 
but, we repeat, do not change the wind 
ing directions. Fig. 2 illustrates the 
coil-winding procedure. 

Coil L1 is an MS-264 transistor loop 
antenna sold by Lafayette Radio with 
all but 55 turns removed (about one- 
third of the winding will remain). Coil 
L2 consists of 10 turns of the wire just 
emoved and rewound jumble-style at 
the end of the loop. Broadcast-band 
operation may necessitate additional 
regeneration. To do this, simply swing 
the end of the antenna near the tickler 
loop (the antenna is swung away from 
the tickler in the photograph) and 
tighten it In place at the point of best 
operation 

Coil LS is wound on a Cambridge 


Thermionic 
with a 
ing capacitor 
upplied with 
with the tick 
cannot be used 
the 
enameled 
The tickle 
from a I 


drilled in 


holds 


wire 


Ing 


are 


connects 


chas 
with No. 18 e1 


inside 


sistor 


diameter 


are spaced 


Rotating the 
regeneration b 
is supported in 


(ICA 


between an 





form and mounted 


to the 








e ‘ tun- 
Since the end terminals 
the coil would interfere 
er-coil movement, they 
Instead, only coil dope 
ding in place. No. 22 
l ed 
(Fig ) is self-support- 
ite shaft. Small holes 
the shaft and the coil 
ightly and pushed 
oles Stranded, flexible 
the tickler to the tran- 
he tickler is wound 


and 


The 


has an 
turns 


imeied wire 
of ! inch 
» Lucite shaft 
y varying the coupling 
d the tickler. The shaft 


a universal panel bear- 


} 
controls 


ing 1250 or equivalent). A com- 
pression spring and C-washer provide 
the friction loading needed to maintain 


tickle 
knob is 
of the panel b 


ac 
pulled 


thrust bearing 
The tuning 
new transistor 
MS-261). For 
the antenna an 
tied together. Y 
tne hunt cal 
approximately 


covered. A 3-to 
however, by 
110-uyf tun 


oO! 


a" 


4 , 
CAT BOAR 


— 


on 


PANE! 


ALUMIN 


— 


control 
the front 


serves a a 


ijustment The 


snug against 





earing 


ana 


one 


capacitor 1s of the 
circuit types (Lafayette 


ise in this circuit, both 
d oscillator sections are 
et, even then, because of 


acitance present, 


only 





a 2-to-l1 range can be 
11 can be covered, 
ing a conventional 365- 
ng capacitor. This will 


I 
7 the 
a 
Co 
a 
¥ 





= 


Fig. 3—Tickler unit construction. 
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allow the broadcast band to be covered 
with no coil changes from the specified 
data. 

As is, the tuning rane‘ are pe 


tion A, 800—1600 k« B 86.5 me: ( 
6-13 me. The value of the | read 
capacitor is not critica Ar ( 
capacitor with a maxin tance 
of from 15 to 35 wyuf sh d The 
thick population of s} vave stat 

across the dial mak«e bandspread a 


necessity. 


All transistors, bypa tors ar 


resistors are mounted I " I l- 
lating board for short Ik 

pact wiring. The elect vt e Col 
ventional type reduces e and 
adapted for transisto Phe 
new electrolyti a have 

brought out through tiny 1 me I } 
ings. Consequently, on 1 ! pe the 
leads are extremely delicate i ea \ 
broken. Despite great everal 


have been ruined 


the parts list, howeve) the 
most rugged tested and none have 
broken as yet. 
Operation 

A nominal bias voltage of 1.5 peci- 
ied. A single mercury A. 
voltage than this but t tory 
The collector voltayve ! et ( five 
mercury cell or one me Vv I ttery) 
to 10 volts: 10 volts ji he ss 
that should be ed. B 1 t 
the set’s range of oscillation extended 


Parts for transistor regenerator 





ber wate 
te uf . ce 
PS re valent 2-ut 6 ¢ 
PT 6-2 or « ‘ + tuning 

capa or ature 2-gang both ec? ed ¢ 
gether (Lafayette MS-2é ecuivalent trimmer 
capacitor (see text ! 2N137 2N 7 c 
antenna (Lafayette MS-264 form ar 
bridge Thermionic LS-3): | pole 3 t witeh 
I—spst switch: mercury cells pin . 4-inch 
plastic rod 4-inch diameter h bearing for 
s-inch shaft (bearing fr¢ arded me con 
tro! will do): |—cabinet ength of No 
18 and No. 22 enameled ! ting-board 





transistor chassis; 5—knobs 











Board eT 


short. dire 


. 





il in i ( I 
ohm ire 
be he ira t i 
headphor 
Rege ! 
a It 1 ! I 
r it ( t he 
ible , , 
} \ 
: ‘ 
aa P pal 
trer I 
If the t ! 
probably tl the 
ne eda |t b 1 | 
V tage € 
thers } ‘ 
ale 
The ntenna ( 
through a 10 
ect Alternately, tl 
nnected directly 
tey T'} hette 
If the lio i ! 
more table put « 
intenna sh 1 be 
tion move er 9 ( 
ting ‘ ? ’ 
ana W T re eT 
ition 
coi at ther tunity 
probably push the 
circuit to still higher 1 
circuit ce iinly i 
for anyone interested it 
trar tor operation. Ne 
also er ial eood i 
for anyone wishing a 
radio. The ruggedne 
drain of the trar tor 
cuit attractive for emerge 


ter 


use. 
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JUNCTION. tag 


i pp ACH) al ad) alos 
4 P tudy of tranststort 
} - 9 ae’ QIrk 
) 
»\ 
RIGGER e an indisp« 
i il if n cle I elect 
\ hem not only in suct 
julipment a ra I nd 
! vutel but also in tk 
‘ t} i me radi I t 
lal ind 1 be 
} r } | ind-wl ¢ ’ 
th nul if i 
ft ind mar her } 
T tne ‘ ‘ Y eT! 
T t 
nsisto navin proftour 
fluer ich developments and tl 
ul trigger iit ire 1 ne 
interest Investigatior have iln 
xclusively aimed at the point-contact 
ype in the past, because of its inherent 
negatl resistance. Progress was le 
encouraging than anticipated and re 
search is now being directed almost e1 


tirely toward the several types of jun 
tion transistor. 

Junction types hold more promise fo1 
several reasons: They are more rugged 
and reliable than point contacts and, 
due to current manufacturing emphasis, 
are readily available. Junction circuits 
can be designed by analogy with con- 
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COMMON CATHODE VACUUM TUBE 
Fig. 1—Diagrams show the basic vac- 
uum-tube and transistor circuits. 
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entiona ) ( 
pre ved tecn! ] he 
tice cal t 
over to trar ) 
We wi 
it cit ) } 
Each ha t 1 , } 
bistable 1 D? { { \ 
the one-sl n 
vate of v I ! ! 
Uv Cillator W 
> ~ 
rs 2N98(2) 
‘ 
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* , it + : 
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Fig. 2—The bistable multivibrator. 


used 2N98 n-p-n 
because the high collector supply voltage 
and high pulse output with good rise- 
and decay-time characteristics are par- 
ticularly suited for these and similar 
switching circuits. Thus the figures 
all show n-p-n rather than the more 
common p-n-p circuits. 


junction transistors 


Junction-transistor-tube analogy 

Before getting into actual circuitry, 
let’s discuss the principle of analogy. 
Fig. 17 junction transistor 
and a vacuum-tube triode in common- 
emitter and common-cathode connec- 
tions. The symbols e, c and b represent 
the emitter, collector and base, respec- 
tively. 

We can immediately draw an analogy 
between the terminals of the two de- 
vices: The emitter corresponds to the 


shows a 





*All diagrams and photos courtesy Transisto 
Research Bulletiy 


ELECTRONICS 


I ne 

hanes Y 

fference 

De yme 

é ot the 

t resist 
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Fig. 3—Output waveform 


multivibrator 
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for a base—emitte e equal to, o1 
gpreate thal ¢ t ft fc a 
I illve Va ( 

rt to tral t f cuum-tube 
( t DJ I y ( t make 1S€ 
f the n u , f tw evice 

1 t i! \ I i na CLOSE 
; initv te minit ‘ he difference 
r} pe itin of the re ilt 
ir ; n e th f; thei 

he « terpart 
Bistable multivibrator 

The transistor ve n of the popula 

ible mult hown in Fig 

Feedback tl ( l 
I ng f n Da I ig 
t! oO 10O"¢ (tne Z OU nd 
» { ni r tr vr tine 
( oh , y re Tt} 

: ht h¢ he : 

+ whore the . | oe to} 
a ler are return t egative voit 
aye Act ully, Uf bat I re tor in 
addition to | ne tl transisto1 
beyond cutoff, stal es the trar 
sistor and il¢ the t 1 regvene i 
tion whens e! I r l re- 
ceived. 

The 200-uuf speeduy apacitors allow 
rapla change t prer pulses, 
at the collect be coupled imme- 
diately to the opposite base and, there- 
fore, also help irt the witching 
action. Their value are determined 


experimentally. 


Although the trigge. are shown 


applied through the lating diodes, to 
the collectors, othe: points co ild have 
been chosen 

The output waveform of the device 


is shown in Fig The 


peak-to-peak 
amplitude is approximately 10 volts 
This does 
not represent the frequency 


at which the ‘ The 
photograph, as are a photograph in 


and the repetition rate 
t maximun 


circult wil 


this article, was taken while the circuit 
was still on a breadboard, where no 
particular attention was given to cir- 
cult dre 
One-shot multivibrator 

The emitter-coupled circuit shown in 
Fig. 4 is derived from the cathode- 
coupled tube ve ( There are two 
advantage f tl ¢ other types of 


oh AS + ks ae 
eee ~ 
2noe | 
L—_____________4 


Fig. 4—The one-shot multivibrator. 

ree...& Output 
waveform of one- 
shot multivibrator at 
100 ke, 10 volts p-p. 
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one-shot multivibrate t highly 46 
tabilized by the commor tte re 
tor: the widtl f it ‘ t é i? | allo I] & 
alls iit F in3a 
be easily controlled | ‘ 3 |} 
setting of the Oo } ete 
otal 101 otaine Y 
: 2N98 
feed producec | t ~ ¢ pi 
bee wien the clecuil { c 
tion (switching é 
the pulse durat ! + i€ 4 
In the stable tate \ ‘ K 
ts base return, thre 
re to. l positive VW { ¢ + 
trigger is applied, tl Fig. 6—The basic block 
diode and the 50 f < ) ‘ 
2 ( lr} 
the circuit switche ‘ 








O° a ( EL 
ao ™ te rmilt ed I 
charyve Tr} Cé é - 
eyor itoff \ | 
W nna pee! en I ' 
nal F t} ( h th 
toward the 1 
the bh ‘ y é towa 
continues as long as \ 
7 t ( r r » the t 
the base attains the 
. inother p ‘ 
But the emitte vi 
across the common-e1 ‘ 1 
is equal to erence I 
and the base tne 
on transistor. i 
poses, the base-emitter dro} I n 
ducting transistor é ne 


voltage of the emitter of \ I The 





base, therefore, rises unt ache 
E volts, at which ti tk fl 
b: 5 - rinal state Tr} the 
ick to it origina a I hort out the positive 


duration of the output pulse deter 
mined by the magnitude of E and car 
be varied by changing the potentiometer 
setting. 


osclilation 
The 


from jit 


waveform 1 


er as compa! 


eet a a . blocking oscillator. Jitter 
This is demonstrated in Fig which 
” fluctuations in the condu 
shows the output waveform at tw ' 


~— - The transistor conduc 
values of E. For each, volt and the tot 


: emitter 
IS approximately 1U voits peak to peak 


its conducting potentia 


an e iggering rate is in the order 
and the triggerir rate is i I However, the cutoff lev« 
of 100 ke. 
Blocking oscillator 

The transistorized ve on of this 
familiar circuit, as shown in Fig. ¢ 
free-running. The time betwee es 


is controlled by changing the setting of 


the variable resisto. 





Fig. 7—Output waveform of blocki: 
oscillator at 60 ke, 2.5-usec duratior 





amount 

The principle of anal 
with a powerful methe 
can directly transistorize 
It is « 
circuits 
to the time 
servicing 
sion sets daily. 
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and bring us tl 
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RADIOS 


Part I11 


“7 ° ye ‘ 
circuit considerations; Ola sing; 


feedba k: the Regi i 


RANSISTOR superhets have much 


in common with the older tube 
sets. They both have the same 
local oscillator, first and second 


detectors, one or more if stages and so 
on. The basic principles relating to such 
things as amplification, oscillation and 
coupling similar. Therefore, a 


radio technician does 


remain 


not have to start 
from scratch to understand and repait 
transistor sets. It is simply a matte 


of extending present knowledge to take 
into account the peculiarities and char- 
acteristics of 


transistor circuits. 


Certain basic principles of transistors 


were presented in Parts I and II, It 
was stated that the transistor emitter 
is considered as the source of charged 
particles. Thus, the emitter acts like a 
cathode. In a p-n-p unit, the emitter is 


connected to the positive terminal of 


a battery which injects positive charges 
(holes) the 


they come under 


into semiconductor where 


the influence and con- 


trol of the base. As the base i made 
more egative the flow of positive 
charges increase The base itself 


absorbs on] small entage of 
total hole 


DY the 


lv a 
The 


negative 


per 
remainder are attracted 
doing useful 
work when they enter the output load. 
Thus the like the col- 


lector like 


collec tor, 


base is 
a plate. 

In an n-p-n transistor the power sup- 
ply must be 
tery 


a grid; 


reversed. The negative bat- 
injects electrons 
into the 
I attracted by 
collector. Flow increases 


terminal 
particles) 
These 


(nega- 
semiconductor. 

the positive 
when the base 


tive 


are 


goes more positive. 
The important facts to remember are: 
In a p-n-p transistor 


conduction and 
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Transistor ruperhets; 


model TR-/ 


By 1. OUEEN 
EDITORIAL ASSOCIATE 
increase when the base goes more 
negative or the emitte 
In an n-p-n unit, the 1 a 
obtained when the base goes more pos 


gain 


tive or the emitter more negative 

Most transistor amplifiers, both if 
and af, are connected in grounded 
emitter fashion. The base and emitte 


form the input elements; the collecto 
and emitter the output. This, of course, 
corresponds to a conventional grounded 
cathode circuit and provides maximum 
power gain. A resistor is often 
in the emitter 
responding cathode 
negative feedback 

transistor circuit, 

function. The 
temperature 


cluded 





lead. This, like the cor 
leads 


d. In a 


there 1S an added 


resistor, 


inbypasse 


stabilizes again 


effect If the 


resistor 


ambient 





temperature rises, the semiconductor 
tends to pass mor irrent. Since tl 
automatically increases emitter bia 
the tendency is compensated imme 
ately. Temperature may greatly affect 
transistor performances 

While an emitter resistor is de 
able for its stal ng effects 
biases the transistor and sometimes cr¢ 
ates problems. For example, a 10,000 
ohm emitter resistor will produce 
10-volt drop if the transistor passes 
ma. This bias is far too large since the 


usual base-emitter potential difference 
should not exceed 
a volt. The problem is solved by placing 


bias on the base as well. It is like a tube 


small 


circuit with a large cathode resistor 
which leaves the cathode at a high 
voltage above ground. The remedy is 
to bias the grid until the grid—cathode 
potential is as required. For this rea- 
son many transistor circuits have both 


fraction of 
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Raytheon mod f-2500—transis 
torized twin-speaker radio receiver. 
First of the rver transistor sets 
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capacitance 


elements and 


p oO ¢ ple these 
i nergy. Younger technicians 
iy ember, but in earlier days 
f id (before the introduction of 
eer te | ) roa t recelvel 
i ed 
Lo ) teract tne feedbacl etween 
I eleme enere’y eliber- 
I t m out} t ft I 
\ n s' Inte t t ( 
\ 1 me " / 
2N94 
. +f 2.5K 
: ‘ = ow A nod 
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Fig. 1—Schematic shows a simple feed- 





back setup from collector to base. 
col ended for the Syl 
! f 2N94 and 2N94A. 
4 10 f neutra ng apacitor couple 
t " base The voltage 
vh tl ! ‘ tol t of 
." I i Tee n rectly 
g ral or ca ance. This 
er r e voltage ire taker 
I ee f the same winding 
I ta t enter of the coil 
I tra p nce equals the 
co ir -ba ca nee 


——— 
——, lS pa ac 
» 2 IN 2NII3 | Bio 0 
aic * 2N114 5 | 
—_—_ — 
= a“ | 


oe kK 
Fig. 2—Secondary 


A second 


energy fed back. 


method, shown in Fig. 2, 


is recommended for Raytheon p-n-p 
types 2N112 through 2N114. The neu- 


from the 
polarity as 
the stepdown 


taken 


reverses 


voltage is 
which 
required. The greater 
ratio of this transformer, the smaller 
the voltage available for neutraliza- 
tion, so the larger the capacitor needed. 
Approximately, the neutralizing capaci- 
the collector 
capacitance times the stepdown 


tralizing 
secondary 


base 
ratio. 


tance must equal 


Regency model TR-| 
This transistor superhet, the first of 


its kind, was introduced over a year ago. 
It measures only 3x5x1% inches and 


_-Th222 
Owet of 


weighs only 12 ounce » it can fit a 
shirt por ket. All transistor ire Texas 
Instruments n-p-n types. A 262-ke 


was chosen for hig 


a transisto1 


q lien y 














The regency diagran appeal in | 
3. The first stas a ! | 
lator—converter. Oscillation re¢ ts fron 
coupling between emitte ind collector 
ct Note the rese mblance t i tickler 
irran ment 11 7 Che 
emitter tank is tapped dow itch 
the low impedance of tl ent and 
to reduce damping. The ! i t 
flat ferrite rod, somewha nan 
a conventional tt type. | ‘ 

ntuned and of low imps | 
the rf into the base, givi: minimum 
antenna loading and opt im imped 
ance matching. Th stage decoupled 
from the battery by a 2,200-o} re tor 
and t ipacitor 

rhe two trar high 
2 I f Like i n 
th et ire n-p-n tvyt ( © 
i p¢ Itive 4 lector nad rie t t ! t 
ter. They are neut) apa 
tance and resistance hi ike nt 
of the fact that feedback through the 
semiconductor can take | thi 
resistance as well as « tance \ 
tube circuit never ‘ re tance neu- 
tralization because the extremely high 
resistance between grid and plate per- 
mits no coupling betwee these ele- 
ments. 

The detector is a diode which pro- 
juces a negative drop acro the 1,000- 
ohm volume control. This negative volt- 


age is taken from the top of the volume 
control and fed through ohms to 
the base of the first if ampli It was 
pointed out earlier that a negative base 


2? 700 


fier. 





tends to reduce gain in an n-p-n type. 
The stronger the signal tuned in, the 
greater the negative voltage at the 


anode of the diode. This control signal 
reduces if gain, as required, for effec- 
tive age. 

The af component flows through 
large capacitor to the base of the out- 
put transistor. The dc of 


a 


component 


the rectified signal is blocked. This 
transistor has a gain of about 39 db 
and can handle up to 12 mw at 6¢ 
distortion. This is sufficient for most 


personal listening. 


Bias networks 
This analysis may be applied to other 


560a ‘a 100-200ypf 5600 
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Fig. 3—Schematic of the Regency all-transistor superheterodyne receiver. 
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Ohm’s law calculat 
the base is also abs 
The voltage on the |} 
trolled by the rectifie 


volume 


tive 


con 


contro 


trol, 


] signal 


so its voltage drops té 


ally, 
since this e 
voltage 


emitter 
lement must 
than the base 


current 


The base bias of the sex 


ed, be 


fix 
the 


18 


of 


output 


‘Ing applie 


stage, 


| 
a 


wi 


volts positive. The emitter 
ond if stage is also about 


tive, assuming 0.7 ma 
2,700-ohm stabilizing re 


the 


low 


stage has a larger stabilizir 
than the first if because 


controlled, 
The final 


stage has 


abo 


its emitter, due to the « 


stabilizing 


resistor. 


from a voltage divider 


tery. With 
the divider 
mately 2 v« 


circuit; the 


the 
, we 
Its on the 


> battery 


can es 


nearly 


iy 


The | 


%.T¢ 


base 
Several factors contril 
size of this portable: it usé 


which is very small and 
variable capacitor is only 


deep; the speaker is a 


only 2% ir 


a nearly flat cone. 
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iches in diameter and witl 
will discuss more recent 
superhets which use an if 
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AUDIO—HIGH FIDELITY 


The Laboratory GOLDEN EAR 








The Laboratory Golden Ear. Photo shows panel 
view of amplifier during early stages of development. , ()s * 
Meters and terminals were later eliminated. 























UST what should the practical spec photo) can be tl ‘ 
ification limits be for an amplifier KT66’s for an output of over 50 watt T} 
intended for home listening? Most or two of the tube an be removed 
authoritie will agree that if an any time for an tput of ; nd 30 ‘ { , P 
amplifier delivers 10 watts over the watts (Fig. 1). With a p: of tube ht ( ‘ R 
audible range from 20—20,000 cycle the output at the Pp} Ze 
with intermodulation distortion not watts and with fi it is capable of a f t he 
over 2 and has good transient re little over 50 watt rtior 
sponse and transient stability, it will figures are for a oad.) The 
atisfy almost any home listening need. curves do not represe? best pos | f 
A few ipercritical listene demand sible; they should be duplicated readily rered , ' ' 
a closer approximation of the ideal. and can be surpassed with a fortunate (keve , 
Moreover, the experimenter often needs combination of tubs ry Pe ea | 
for measuring and testing ich crit It was not possible to run frequency the Vi t te 
ical operations as recording and broad- curves below 15 or above 30,000 cycles two and ’ the 
casting, and in high-level high-fidelity for lack of a suitable generator but 
ystems for auditoriums, theaters, ete. the square waves (Fig. 2) indicate that, Phe 
an amplifier with high power output except for a sma peak somewhere it 
and the least possible influence on the between 100 and 150 ke, the curve at put 7 f ive ne o} 
signal fed into it The Laboratory low levels should be very fi: from ! ft the 
Golden Ear amplifier will be of inter- iudil nect Dae Rie pars 
est for these special situation plex e¢ nt it More 
The Laboratory Golden (see VE n« ‘ 
, ient The the out 
er ¢ 
s + 4 } ne ‘ 
~ 1 | G en | 
i b? : my f I } 
; 3 Lil me Fig. 3—Keyed step-transient response. rRONIC 
i r 7 : ‘ . 
Fig. 1—Power response curves at clip- | a ‘ R-< 
ping point using two or four KT66’s. pes : 
}+— aire ‘ 
fa iT | . te | . 4 ‘ 
5 { _— na t ere ri ( 
‘ , | 
. : past vel 
a | | | | | | | | | Amplifier circuit 
Reade f he Golder 
15 ov Or e A . nape eo } 1) = ‘ ‘ mets ni 
’ bs the cre ( iple ¢ (Fig ) are 
Fig. 2—Square-wave response at vari- [Ocuiren T] ngs different. I « ( early in my 
ous frequencies—under different loads. Fig. 4—Intermodulation characteristics. experiments W¥ Ul nverte that 
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Fig. 5—Schematic diagram of the Laboratory Golden E 


t ft + 


limi o the improvement 
distortion which could be 


was a 


in lowered 


nduced by increased feedback; others 
noted the fact also A number of 


Hafler, 


ft ] 
Tauilt. 


David 

inverter to find the 
out to lie in the input cathode 
which as originally developed 


c rimenters, 
studied the 
[t turned 


follower, 


notably 


»y Van Scoyoc used cathode loads of 
ibout 3,000 ohms. With this load, the 


be could not handle inputs 
Thus, when feedback was 
sased to a point requiring greater 
markedly. 


greater 


in 1 volt. 


listortion would ris¢ 





In this amplifier the input tubes use 
itho loads of about 7,000 ohms. 
Whether this is the optimum load is 
letermined, but in this partic- 
" ise It gives considerably improved 
The cathode resistor of the 
section have also been increased 
from 1,200 to 2,400 ohms: though this 
i! : difference it does seem to 
etter result The inverter 
" th 150 volts of plate pply 
" ltage-regulator tube which 
yrovides stabilization but also 
ing largely responsible for 
! lirect-coupled 12AX7 
ria pe er feedback 
r versior he re or from 
kn outils aon he current 

, me 

le tr il 10) r } 

tage within the audio 
2). However, there is also a 
-active shunt in the form of the 100- 
ipacitor which reduces degenera- 
yond 50 ke and tl increases 
ibove that point. This and the 
ilization applied to both the ir 
ter and driver result in the very 
it high-frequency response. Neutrali- 
ratio of the inverter does not have 
»ypreciable effect on the frequency 
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effect on phase is 
stability 
feedback 


response, but its 
sufficient to make the high-end 
much better when the overall 
is applied. Together with the phase- 
shifting capacitor across the feedback 
resistor in the voltage feedback 
it accounts for the remarkable 30-kc 
waves and freedom 


loop, 





square from ring- 
ing. 


A bias 
the cathode leg of 


ided in 


The 


potentiometer is incl 
the driver 


optimum bias is ~— 2.25 volts. I suggest 
the use of the 50,000-ohm pot and 22,- 
000-ohm resistor in serie hown, 
rather than a single 75,000-ohm pot; 
with this arrangement there higher 


insurance against accidental positive 
biasing. 

Many people wonder about the sta- 
bility of a direct-coupled section using 
a high-mu, low-bias tube the final 
The answe1 
and tubes ] 
bility approaches that of average R-( 
4 number of stabilizing 


element. 


resistors are Ise 


coupled stages. 


elements are built into the desig 
Although the current feed! k to a 
push-pull signal is only about 10 db, 
the feedback to any out-of lance 
component more than 2 db, due t 
the 50,000-ohm cathode re i These 
resistors also help tabilize bia 
Throughout the push-pull stage ] 
resistors are ised Sit Vatt de 


posited carbon type 
and Aerovox ( 


able at about 40 cents and since only 10 


rbofilm) are now aval 


al 

ire ne ed, the use of thess ncereases 
the cost ove carbor é tors by 
only some $2 and the improvement in 
stability and distortion level is consid- 
erably greate Any unbalance due to 
differences in tubes can be taken up 
with the overall] balancing pot as we 


shall see. 


Each direct-coupled section has bal- 


ar—less power supply. 


ancing elements. The 

by a regulated supply a1 
section has a common se? 

tor which in this instar 

The driver has three 
elements: the 
cathode resistor; the re 
the cathodes; 
Finally, the 
input which 
the plate-supply 


balance. 
common 


the common 
power sup} 
actor improve 
tion of 
combination produce 
stability. When 
is almost always the r t of a 


instabi 


matched or unstable tw 
cially the input 12AU7 
If the highest po 
desired or if the lin 
tions 
be made 


are extreme, the 
extremely 


OA? 


series with the present 


anothe1 voltage 


200 volts revulated t the 


and 150 volt o the r f I 


s 


modification i 


case the pot in the dr 
cuit should be 75,000 in 
ohms 


WS 


Dg § 


| 





| sv 
+ OAL 
y"; 


Fig. 6—Improving voltage stability. 
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More than 100 volts peak per ide 
available at the cathode of the cathode- 


follower driver. with not over 8 or 4 


distortion before cancellation in the 
common output tube oad and before 
overall feedback rh very low d 
tortior principally the re t of the 
current feedback in the d e? 

rhe output stage operates with fixed 
bia rt is the principal reason for 
the extremely low final tortion, espe 
ciall t vy volume leve B 
ipplhiec by in ndependent pply 
isi! reversed filament transforme1 
o! ‘ ! 125—-150-volt ps er tral 





tube The tabilizatior pre i 
ght overbias when line voltage f 
Dut 1t maintain ¢ ¢ nt nearit it 

I ley ind mini I 

The output tube ope e Ult 
Linea ith an Ac? i TO 0 ou 
put transformer W itl ! t 
oa f from 1.600—2.000  ohr foul 
KT66’ ht to deliver a t GO watt 
Hloweve 50 watt flicient for 
lm ¢ iny } rm ‘ e ik + + ot 
100 w if or re are « \ i ri 
ind nee the clippir ean and 
mmet Cal ovel ine not DH y7e¢ 
tionable. Operation he ery clos 
to cla \ even at t 
oi ee ? = 

! ince f ity ( ry} " 
00O-ma fuse in sé th the I ‘ 
nd gre I Ned | tne 
f the f ‘ \ r 

rrent ( catl I t é 
’ } ' vil the ‘ 
’ a mmete : 

er fuse termir ry , 

it n mil ! te ! n 

‘ ru To eriment ! t 
, ’ 

i n opti t n f ( 
I K Tée hou he ‘ 
mitron KT6¢ nov 
lose matched pa rhe t 
sl mor each but f \ t ne 
tra cost if lowest distortio1 
mit idjustment of mall im} ince 
he vevel the id tment ilW 
made i the expense of 1! d tir 
the ( rve of one ( hott it Tr} 
distortion curve (Fig ) were taker 
with matched pair The difference i 
largely in linearity of the distortion 
curve nmatched tube n be a ted 
to give equally good figure it either 
the low- or high-level end But if 
adjusted for minimum distortion at 5 


or 10 watts, the distortion at maximum 
output will be higher and vice versa 

KT66’s are so far the optimum tube 
distortionwise, especially at low levels. 
They clearly have a more linear curve 
than other tetrodes. Of the American 
1614’s were at least as 
as any others and random pairs were 
more closely matched. The circuit, 
however, is adaptable for almost any 
output tubes. The new Tung-Sol 6550’s 
will provide more than 50 watts and 
the TO-330 furnishes an excellent load 
for them. The only change 


rood 


ypes the 


needed 
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would be an increase in | 
15 volts. 
With appropriate powe) pply ar 


ARE 


output transformers 6148 FAST or SLOW? 
liver nearly 100 t riode ope 

tion may De ised iin the part t 

] recommend tt forme} f t} LY 

mode of operation. However, unk 

the triodes are ne ed. thev int 

be expected to pre e quite Food 

high-frequency re nse I’se 6.8 

capacito) for eac} tube Cent 

type TCZ or Erie NPO w nice 


with KT66’ With t ode operat n 


the feedback resisté ! 1 e halve 
triodes have only half the 

I know of no eq ilent for the ro 
330 transformer f tl applicatior 





I understand that the P ive T/CFI 
more read iva if H 
able to KT66’ n Ultra-Linea but | 


have not triec t 


Becaus of tne I t! le 
follower drive? ‘ he bia in 
adjusted in the rang fron 65 ve 
Thus ist about ar t tube 
be used. Higher | he t 
by increasing the | pply v 
to 150 or more 


between 18 ar 


(Previous Golder ! ‘ , Ht . — — 
voltage feed! t ! [ TRANSISTOR RADIOS 


frequency N | 
n ji ‘ | 
otne! nee é | | 
I} par } | 
| 
particular : ; 
ai compe | 
end. In f | 
of feedbacl ne 
boati rh p! \ ! | 
ringing at the } el | = an a 
n part, by the ce é 
driver and fin \ the | 
capacitor in the ter feedback ri 
With 20 db of feedback there \ fet 
factor of 10 t uinst 11 


> 


either end 


feedback reduce listortion insig? 

icantly and make he neir } 

worse. (There ! lerable ar ! 

of feedback witl the loop. The d1 

have the current feedback alrea 

mentioned. T he nverte ha ( } f ‘ 

current feedbacl ind. of course, the 

cathode follower ive large amount 

too.) i e |} NY; 7 
There is one justification for high City at t Angele 

feedback—increased damping. Actua I \ 


modern speakers require less danfping , ‘ ve 
than 
quality speakers the damping provided 

by the single loop will produce excel \ 

lent results. I ’ } 


formerly and with most hig! tN ) tro1 


The second part of this article will pent plific 
describe the construction and adjust the to plate may 
ment of the 
amplifier, as far as that can be done tive | 18 
in the case of an ever-changing, per fre t at e will land o1 
fection-seeking piece of equipment like — the it : econd.—H. P 
this one. TO BE CONTINUED Manly 
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oa three capacitors in « 


filter will produce 


® aa ’ 9 db at 
Questions iar ae 


























at the output, the 
frequency will be ¢ é 
av evel iway f 
quency Thu tl 
re ft !? a t at ( 
q \ 
I main n 
t} hout the fre 
aft } tput of « 
requen n t t 
ry tT ‘ ait T 
I I way the t 
ene \ j teh it 
ART I of this article dealt with is vith a single unit, and then inits at frequen 
tions concerning the location modify the response so as to have tw er ver, and the 
ro ver network, rolloff hole n the response whi tl nel will be maintained 
filter and speaker termina- init would not have rossove! This ide 
Part II eve il additional s f ! hf the é Trequer n | 
isked at . _ beture ¢ ele irpnesse of er 
7 Ss é é at de ent 1 filte r go, Lf 
é f é } the t f Lice é I l ist betwee! 
- } ji ( é i the ¢ S8- fhe ’ ‘ f tine DOWE in ( 
ad de ! é f eave a aa hese ¢ f hiv ; ] ble ae on cre ove?! ( 
era é ( é ratl tha f Ce ! tisfact ¢ ance ine capacit 
, } 1 era ‘ tilte ; ti ‘ 1 ‘ $7) feedhac 
f What he rea f t} element ponse identical with 
! d ba f es rt} irrangement w pra conver ! onstar 
The reason comes from the simple tical fo ise in a loudspeaker rcuit over, using inductar 
t that a resonance is directly audible because of the losses in the resistance element 
i i intiresor nce not. This An tance—capacitance te! 1O¢€ 9. \ } g é 
in D etter understood Dy considering not introduce ippreciable ‘ So f ti ¢ over de 
1 loudspeaker response Vitnout refer t $ yuestior entially re { i f and capacit s 
ence to crossove1 for the moment crossover hiter for use afte the pre d of inductors te é 
If there is a peak in a loudspeake amplifier and preceding the powe1 cored or other iron-core 
response, as at Fig. 8-a, this peak wil amplifiers Each of these variet 
b noth whenever notes of this The first th to notice al t build has its own advantas 
frequency are played because such tones Ing a resistance—capacitance filter 1 tage The best answe 
get overemphasized a1 tend to show that each resistance—cap nce ml will be to state ther 
1 hangover. However, a dip in re- nation produces a rolloff of 6 db per kind 
sponse, as at Fig. 8-b, will be very octave with a half-slope of 3 db per - 
much less noticeable because the posl- octave at 3 db down. If the value have ont ase . 
tive demonstration of its presence will been correctly chosen so that all the 
be lacking. If frequencies in this region R-C combinations become additive at 
op to inaudibility due to the hole, we rollotf frequency—that is, the design 
would not be conscious of their loss has taken into account the interaction 
nless we are expert musicians. And factor between the successive R-C ele 
fr tne result IS merely a slight reduc- ments—then, for example, a cr ver Fig. 8—Upward peak in response, a, is 
tion in level, it will be less noticeable arrangement using three r¢ tors and more noticeable than downward peak, b 


in an increase in level above the 


surrounding frequencie 


\pplied to crossover networks, poor 
lesign methods result in a crossover " 
that does not give an overall flat re- ~ a 
sponse. The response may rise to a 
peak in the vicinity of crossover or may 
produce an irregular combined response ‘ 
from the two units due to phase inter- 
f t 


erence (discussed in answer to a later 
estion) In either event the effect 
can be minimized by allowing the fre 
juencies in this region to be attenuated 
ither than maintaining a flat response 
throughout the band. 

It would be a waste of good material 
» use three loudspeaker to cover the 
iudio band in three separate ranges, 


iking the overall response flatter than Fig. 9—Frequency response of two three-stage resistance—capacitance filters 
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An air-cored inductor ha the advan- formance of a fee k cross é ( = ‘ they ¢ 
tage that it cannot introduce distortion pare with one u ductance : 
due to nonlinear magnetizing current capacitances 
because there is no core. This is about It is not possible to design a feed tle 
ts only advantage. Due to the relatively back crossover f¢ pplying powe t ‘ 
ow frequencies used in audio, parti loudspeakers, so the mpal nw he 
larly lor crossovel the @ of an alr between an inductar ! capacita ( 
ored coil is very low nile the « crossover designe nsertion be 
made extremely larg Then it tween the prean ! ‘ 
usceptibility to stray field ich a amplifiers and a fee er to in bt 
hum, is very much greater than that of | serve the same p 
other kinds of inductor So, tl type Without going int et 
f inductance needs careful shie ng to cussion of feedbacl ¢ ¢ oy 
avoid pickup of this kind, resulting h which would _ bec yy enctl 
an inductor in a large copper “tank.” article in itself, the gens principle 
An iron core in an inductor improve adopted is to use fee: k t entuate 
t permeability and = give a much the rolloff of the re ta ‘ tance 
higher Q. If the iron core is correctly type of filter describ é 
irranged it can also help discriminate Application of feed er each 
against pickup of hu and otnel tray these 1 eleme! 
fields. This is the particular advantage effects: it will sl é 
0 = TZ = 
Sy ; La 
aN | 
Zi \X — 
* 
' } 1 
4 ‘ 
| ‘ 
5 eee eee S| “ SS ee eS 
© ¢ Rhy f e *¢ } t ye 
g /° SJ eb | But such ar 
} S » e | tent witl 
& oy s } Baa } e! 
2 x i ' ' ' 
; a | | 4 1 Cinta ‘ 
v | | ; F 
30} Dclicn aa BSS 2 se oe eee Cee i SITES 
/ } en t ( eaker to the 
/ | aan esigned te 
Fs | | | } ’ r ¢ - ind 1t »# / 
i \f ft ane | \ | Ege liga 
/ | | t T el! W ] De 
“0 4 ++ : é probably 
. FREQ AS FRACTION OR MULTIPLE OF CROSSOVER P give a higner t tortion 
Fig. 10—Constant-resistance response curves. Dashed lines show slope features. that 
of the toroidal construction, which is will shift its effective frequency. ! luct tors, cal 
less susceptible to hum pickup, how- Filters using feedback in this manne match tw eaker imped 
ever it is placed, than any other kind require—for a 12-db-per-octave rolloff ne nstant re 
of iron core. —in addition to the two resistance t me t to tl 
However, especially for the lowe) and two capacitances necessary to get et k f plifier 
frequency crossovers, some other kind the ultimate rolloff for each filter, a 
of iron core may provide a cheape) single stage of amplification to provide I ea f ving tl 
crossover. And if it is carefully de- an effective negative feedback of 6 dl } ‘ I nee f the 
igned, it need not be more susceptible which will produce the necessary shar} é ( 
to hum pickup nor introduce any more’ ening and frequency shifting ! t tion on bot} 
distortion that the toroidal type. To get an 18-db-per-octave rolloff, é F 
Due to the homogeneous nature of the R-C combinations of different time e} ( e padde 
construction of a toroidal core it ha constants are used with a somewhat 
inherently lower distortion properties greater amount of overall feedback 
than other core material that require To obtain a 24-dt per-octave rolloff f = An 20HF UNIT 
an air gap. This does not necessarily two separate networks are used in ae —er 
mean, however, that it is not possible cascade, each with its own feedback 
to achieve as low a distortion figure network, requiring differing R-C roll- ————— 
using other core materials with an air’ off frequencies and amounts of feed- 6a AMPL 2 . - 
gap. What it does mean is that atten- back. Thus, when the responses are TH ETWORKE | 
tion is necessary to avoid distortion, combined, the overall response is of | ° 
in designing a coil on other core mate- the correct shape 3 ; 
rials, whereas when using a toroid the The only possible advantage to be ——— De 
question of distortion can almost be claimed fo: the feedback networks Mie. 11—Adantit nr ee 
forgotten. that they avoid the use of inductance different voice-coil resistances This 
10. How can feedback be used in Because they produce the same overall provides correct matching but wastes 
crossover de sign and how will the pere- response as the | totype filters using er 
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2. HF UNIT versal crossover transformer.” It uses quencies: 90° for the 


16:20 tage : 
certain leakage inductances in the  db-per-octave; 180° for th 
transformer for the inductors of the 12-db-per-octave; 270 
crossover network. This avoids any element 18-db-per-octa\ 


distortion in the elements of the cross- four-element 24-db-pe1 
over becau leakage inductance is’ there is a progressive 
basically air-col inductance, frequency for 
although it appear an iron-cored in Fig. 2 (Part I) 
component. 

The complete 1 


Fig. 12—-Using a matching transformer ia 


for different voice-coil resistances. 


oper: 


primary 


, 
quality o 
impedance. 


tr t 
pu 


frequency ( 


oty pe ave s Using constant 
is hoped rectly matched 
overall response is flat and 
differe nce between the eners 
init may da “uni- to the two units Is constan 
e impedance 
from nominal in the 
as is the case with 


VERED 


constant-resistance type 
response delivered to the 
is considerably affected 
impedance from whict 
answer to question 6 
But there is a further 
factor that can appeat 
of variable damping syst 
over that introduces 
impedance also. introd 
components near the er 


, quency. If the variable 
2 











DB DEVIATION OF TOTAL ENERGY DEL 
































» RED AS FRACTION OR MULTIPLE OF CROSSOVER positive and negative feedb 
Fig. 13—Deviation from correct response due to 10% error in component values, >y the variable damping 
for elements in constant-—resistance type. at all susceptible to reactan 
nents at these frequencies, 
tions in frequency response may ever 
be further exaggerated by the amplifier 
“TLEWENT LOW PASS SECTION | due to the peculiar effect the feedbacl 
| adds to the response. 
NT Ty However, using a cro 
constant-resistance variety will add 
more peculiarities than the same ampli 
fier would produce when operating 
a single loudspeaker. 
Sometimes, to obtair 
overall response, the loud 
facturer “cheats” a 


OMBINED ERROR 3—- NT TYPE 


[2-ELEMENT LOW PASS SECTION 


aS © 


PHASE ERROR DEGREES 


3-ELEMENT HIGH PASS SEL 2 ; - 
PON at RE — eum: aaa ceecies Stet slightly different voice-coil 
60 ae ; ed soils ai = ; This is legitimate, altho 
; be frowned upon academically. But 
FREQ AS FRACTION OR MULTIPLE OF CROSSOVER application of variable damping w 
show it up, by changing the level di 


NT_HIGH PASS SECTION 





Fig. 14—Phase error introduced by “standard” crossover filters—not constant- 2 ’ . 
resistance. Dashed lines show the part contributed by each section; solid lines tribution to the different units as dam] 
show total error due to both. ing factor is changed. ENI 
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FOR KE-Ea Ee eee e ee ONLY 


Hf eat problen In desig ! a has come ip Wi ( ¢ 

wide-range mplific btaining design—Dynakit a fic (Fig 

nd maintaining adequate stability which he is marketir h } 

at sub- and ultrasonic frequencies. firm, Dyna ¢ It eautif \ 
Many 1 commer ti a nome ple answer to the } e! The 
built amplifier; mec ‘ | ca is almost entirely i two-stage front 
tior n response, distor n, etc vithin end, with a pentode } ‘ 
the audible range | e) from by a split-load inve ! 
transient caused Dd moment ! tion has many vi ! el 
tabilit t the extreme mit the first glance Phe ! 
response hese egrade defir I frequency time ! 
Vast nere e ¢ tor n or t ent feedback looy an the I h-fre el 
peak ead to han é n I time constant ( ‘ t 
trar nt overload ind ometime elimination of othe ‘ Phe 
burr t) speaker ul throug! I has a better hig! ( e! n 
frequency ringing produce a mayste because it i fre f M effe 
riously painful fatigue Most of the Consequently the phase s} \ ! 
trouble results from carrying tl eed loop is much k t both « ! 
back beyond the crit | point in an for example, the W n 
attempt to achieve either extreme fre which has an additiona i I 
quency range or very low distortior triode input. 

David Hafler, wl with h forme! The EL34’s in the output 

partne Herb Keroes, wa esponsible used as pentodes with a slight 
for the Ultra-Linear ynf iration and of screen feedback ti wer plate re 
the fine erie of out t trar rmers ance. Pentode ope tion require 
vhich made the cireu } Oo we less drive and the ont ef! 
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of 


the Dynakit 50-watt power amplifier kit. 


The 


‘od Try, 2 


Dynakit with protective 





cover, 
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closely with listening 
single approach eve 
story and IM mea 
look important facet 
Moreover, broad i 
tape recorders, am 
rated in terms of | 
and anyone dealing 
equipment need 
listortion rather tl 
There has long bee! 
simple and inexpe 
Heathkit harmon- measuring harmoni 
ic-distortion meter. Heathkit HD-1 not 


nicely. but at a price 









































capacity of thin b 








———— . —— 5 to 50,000 cycles. The power output doubt, be of vreatest l 
bree rtrd mM) curve (Fig. 2-b) is superb. The ampli- design engineer but it 
= WLU EEUU Lun fier delivers full output fror 20 to highly useful to the s« 
K 0 10,000 cycles and is only 1 db down at dealing with broadca 
a 20,000 and 5 db at 50,000 eveles. It equipment and many 
naiietimmaiii . a ———— rated at 50 watts, though the model experimenter 
— bt Pi tested delivered 58 watts at 1,000 cycles. The HD-1 is a null t 
/ I CS The square-wave response (Fig. 2-c) (Fig. 3). The funda 
—— ae ~—— is also very good. The intermodulation pressed by a filter net ind 
. distortion at 50 watts was 0.7 (Fig. remaining components art 
2-d). The harmonic-distortion curve a built-in voltmeter. A l 
Re (Fig. 2-e) is also unusual: 0.2 is not meters, the measured re e ir 
| ] | exceeded between 60 and 7,000 cycles noise and hum both within the ¢ 
20% 0% 00 . on it 45 watts and rises only moderately ment under test and the 
at the extreme ends. erator and meter itself. 7 


The Dynakit amplifier has to be accuracy of readings at ve 
heard to be fully appreciated. Its of distortion (under 12‘; ) 
stability is shown by a remarkable able unless one measures the 1 





definition and cleanness of both bass’ distortion of the generate the 
and high-high ends. Bass instruments noise of the equipment tests ind 
are especially natural and free of tracts this from the final figure. H 
muddiness. The high reserve power ever, readings above ™% nn 
provides so great a margin that even cases be sufficiently accurate for alm 














— TT the greatest bass transient peak comes any purpose without int ting 
| ARMM ON AT 45w . Tr 
Lessin a 1 through without audible strain. residual noise. The residu eading 
The entire front end comes pre- the HD-1 itself can be 
assembled and prewired on a _ printed- The specifications call f 
5 7 ° 00 5 2 circuit board. The remaining wiring is reading of 0.1% or le 
FREQ noncritical. The veriest novice should it is actually under .05 
é — . . 
have no trouble putting the kit together The reading itself give 
Fig. 2—Curves show characteristics of and obtaining proper performance. exact nature of the distort H 
Dynakit amplifier: a—frequency re- ever, there is a set of 
sponse; b—power output; c—square- Heathkit harmonic-distortion meter that the filtered siona 
wave response; d—intermodulation dis- Intermodulation distortion provides a scope. Examinatior 
tortion; e—harmonic distortion. , . 1 } h} 
an excellent measure of overall amplifie pattern with a roughly) 
performance and one which correspond will give a good indicat 
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Fig. 3—Schematic of the 
Heathkit harmonic-distortion 
meter model HD-1. 
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of distortion involved and even of the The HD-1 can | used also as a e 
proportion of hum and noise continuously tunable band-rejection f the eak wator 
The instrument is designed to pro- filter covering the ntire audio spe } , . ve! 
vide ease and convenience of operation. trum. It could even be used at the out ; her 
Individual readings can be made quickly put of a communication receiver t F tt Tt 
and a complete sweep of the 20—20,000 filter out beat notes, interference = 








cycle range by octave need not take monkey chatter, et \ 
more than 10 or 15 minutes. The null The high ensit ty ange of the 
is very sharp and the attenuation of voltmeter provide t convenient f 
the region an octave or more above or instrument for maki frequency ru! 








below the test frequency is insig? ant. of pickups, equali: tone cont} 
Although the specification tate that ete., because the eve cont) 












an input of 0.3 volt is needed to take adjusted to provide eading of 
- db with just about ! input voit 
. ac . 
e : \ eee and there is no need to interpolate 
4 " 
ti ae readings when making aru 
* . " 
“s r deviations, plus or mil can be tran é 
* a : 
*. fc - — ferred directly to 5 n ipe 





' table. 

The circuit of the inst ment filte 

\ portion should be of cor erable 

est to designe <periment 
ee re } oe The filter operate t ch a Wien 








Fig. 4—Effect of the feedback loop. 20r T 

































+ 
a distortion reading, it i possible wt 4 
through some interpolation to make 0 
measurement with lower input volt- L 
although the accuracy of the r id- i 
especially at low level vill fall Fig. 5—Impedance curve of Axiom 






if considerably. speaker system with four type 80 units. 
Ordinary procedure calls for ad 





the level with the ensitivity witch bridge network 






, ] ] j . { "} 
the 100 position. But it ! ble a split-loac nvé The nonse 













» set level on the 30. 10 or ever ver a Wien-brids 






an input voltage of onl 00 mv will running a feed! around the 
pre ‘ full ‘ n wl r filter with the ef] noted in 
vitcl on the 30 top and an input Hams mi; ! 
oltage of 30 mv w prod ‘ e 2 circult usel 
e reading ¢ th l on, nterferen« ! 













After nulling out the f lamental, do not mind n t ht 









e distortion cale ire iterpolated it useful for atter 








the 100 ale applied to the interchanne eat tes, et 





Goodman Axiom 80 speaker systems 


























t \ on, ete } I a 1 he Axiom &{ ‘ 
u ted to } dk ago, is a remarkable eaker. It ¢ 
n the 0) osition, cone about & inch n dlamete \ 
LOO l apply to tl | a very flexible three-point ispel tne 
n, the 30 cale will apply when which gives it a resonance in free ai 
the switch is turned to the 1 | of about 17 or 18 cycles and a claim 
n, the 10 cale when the switch i response from 20 to 20,000 cycle It pe 
irned to 3°. Although at low distor- has worked fine i1 finite baffles of the 
on levels the error due to the residual wall type, but it has been ft 
e of the instrument itself il peaker to mate with smaller cabinet 
eased, the reading are accurate because the chart ar formula f ‘ 
enough for comparative purpose n enclosures require considerable modif . 
lesign, development and adjustment cation to work with its unconventional 
for example, in adjusting the track characteristics 
ing error of pickups, the bias in low The typical bass-refiex enclosure, f 
level amplifiers, ete. example, is usually designed to resonate 
The voltmeter, which can be used at a lower frequency than speak 
independently as an ac vtvm is linear resonance, but it would take a tremer 
within 1 db over the full 20—20,000- dous enclosure to onate at a fre 
cycle frequency range and also within quency below 18 cycles. Attempts 
1 db on each scale and on adjacent mount it in conventional enclosures have ery 
scales. The lowest voltage scale on the almost invariably resulted in uninspi1 
instrument is 1 volt, but by using the ing performance 
amplifier chain in the harmonic-distor- Recently the American importers of 
tion filter as a preamplifier (the proce- these fine British speakers have had a —_ 
dure is described in the handbook whicl series of enclosures designed especially 







comes with the instrument) it is easily for it. They sent me three systems 

possible to obtain full-scale readings of one with a single 80, another with a 
voltages as low as 3 mv. This provides pair of 80’s and a third with four 80’s. 
sufficient sensitivity to read the output If my reaction is at all representative, 
of almost any pickup or microphone. these systems should find wide favor. The 8-inch Axiom 80 loudspeaker. 
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ELECTRONICS 


The transistorized transmitter and pointe d’arrét used in épée matches. 


N the swashbuckling days of the 
sword and pike, a man’s very life de- 
pended on his ability to defend himself 
or destroy his opponent. The murder- 

ous mayhem of a few hundred years ago 
has developed into the modern body- 
building sport of fencing. The mayhem 
has been removed, but the lightning 
speed of the blade and the development 
of skill in body movement have become a 
physical-culture science. Skilled fencing 
today is definitely faster than the eyes 
can follow and there are always occa- 
sions where the awarding of a score 
point was given in truthful ignorance 
of any error. Because of this speed— 
error factor, the electrical épée was 
developed and accepted internationally 
as a medium to indicate the faster-than- 
the-eye touch. 

There are more than 1,700 fencing 
groups in schools and colleges and pri- 
vate clubs within the United States, 
and European clubs and fencers out- 
number those in the Western World. 
Modern fencing weapons are the foil, 
épée and saber. Ali three are used and 
international rules apply to bouts and 
contests with each. Men usually fence 
with all three; women use the light and 
flexible foil. The tips of the weapons 
are now blunt or padded to prevent in- 
jury as only a direct thrust to the 
target counts as a touch. Side swipes 
or sweeping blows do not count. 

In épée contests, all parts of the body 
are vulnerable and are targets for at- 
tack and touch. Any portion of the body 
from heel to top of head touched by the 
opposing combatant is counted as a 
point in scoring. 
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In foil fencing for both men and 
women, the target area is limited to the 
between a line running around 
the hip bones and a top line at the 
collar and excludes the arms or sleeves. 


space 


Electrical épée scorer 

The official electrical épée equipment 
designed to register the touch and scor- 
ing is a wired system of low resistance 
using buzzers and a pair of indicating 
lights that are energized and held in an 


active binary state until manually re- 
leased. The equipment is energized by 
an open- or _ closed-circuit switch 
mounted on the tip of the épée blade. 
This switch, or pointe d’arrét as it is 
called, is spring-operated. The spring 
resists a make or break contact until 
an approximate pressure of 750 grams 
(about 26.5 ounces) operates it. The 
blade is of a triangularly formed length 
that is broadest at the handle and 
guard end and gradually tapers to a 
small overall diameter at the tip end 
where the switch or pointe d’arrét is 
attached by machined threading. 

An insulated Litz wire lead from the 
switch is cemented in a groove that 
extends the length of the blade to a 
plug inside the guard. The mating of 
the plug extends the conductors to a 
body wire that runs through and up 
the sleeve and out the back of the fenc- 
ing jacket to a harness loop that holds 
the reel wire. The wire is attached to a 
floor-mounted, recoilable, spring-acti- 
vated winding reel that allows forward 
movement and rewinds the slackened 
wire as the fencer retreats to the base 
of the reel. Variations of pull on the 


reel from 10 pounds at 10 

pounds at 15 feet have been 

In a spirited bout any sud 

or backward movement w 

nately tangle the wire about 
the contestant. Another disadvantag 
of the electrical touch indicator 

in the case of almost simultaneous hits, 
the judge or scorekeeper may not se¢ 
which light goes on first. Furthermore, 
the electrical limited in it 
use to épée contests since these 
touches on any part of the body. It can- 
not be used to score saber or foil 
tests because illegal touches 
outside the prescribed area 
the pressure-operated switches. 


scorer is 


permit 


con- 
those 
would close 


Electronic scorer 

My new electronic 
pending) was developed to 
the disadvantages of the electric type 
Each contestant wears a 
radio transmitter that eliminates the 
encumbrance of the wires and the dan 
ger of tripping. The circuits in the 
scorer are interlocked so that when a 
fencer scores, his opponent’s 
circuit is interrupted for a few 
The contest continues after the 
are automatically restored. This 
inates errors on the part of the 
and only scores the first of two quick 
thrusts. The new system also permit 
scoring of fencing matches using the 
foil or saber. 

The miniature transmitters worn by 
combatants are transistorized and are 
small enough (2% x 2% x 1 inch) to 
fit snugly into a pocket on the outside 
back of the fencing jacket. Each trans 


scorer 


(patent 


overcome 


miniature 


scoring 
seconds. 

circuits 
elim 


judge 
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itt (see diagram) is tuned to a 
ferent frequency and transmits its 
ignal to a receiver in the scoreboard. 
I} photo on the cover shows the 
tronic scorer as used in a match 

h foils at the YWCA in New Haven, 
Conn. A low-resistance conductive cloth 


(manufactured by M. Swift & Sons, of 


Hartford, Conn.) is made a part of the 

cing jar ket A special tip or pointe 

, l‘arret was designed for the foil. An 
ypen-circuit witch that closes only 


vhen pressure is applied and contact is 


made with the conductive cloth com- 

‘ pletes the circuit. Thus, all touches ap- 
ied with proper pressure to the area 

covered by the conductive cloth will 


ynplete the circuit. To prevent the 


registering of touches on the guard and 
vetal mesh of the mask an insulating 
l icquer covers the conductive surfaces. 


transmitter diagram shows a 


general method of applying the 


closed- 


ircuit switch of the epee. The blade 
ind the fencer’s body are used as an 
intenna. The battery circuit is closed 


1utomatically by inserting the body 
plug into the transmitter jack. 
The unit oscillates with the closing of 


tk attery switch but radiation is pre 
nted by the normally close eper 
te! The insulated lead in the 
blade is the antenna and 








conductor to the closed-circult 

point l’arrét. The return path to 
ound is through the blade. Thus, the 
ircuit is shorted and radiatior 
hibited. Opening the witch allow 





ineou radiation 








controlled by 
and 
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least bar to avoid interference customers compia e 
cal stations from distant stations; shortwave radio 
The receivers are standa ( ist technicians and . . W bd cris 
odified to operate ser quic} ence sudden radio fadeout sonata . 
icting plate-circuit relays instead of : al CONGIVION ee se 
weaker In electrical épée bouts it © Teck 
ymmon occurrence. to Set clear Ra ( 
thrusts of proper pressure that are too 
ist to operate the indicating circuits 
For this reason the plate relays feed thi Ld 2N35 (3) > 4 + i 
visual and audible touch and scoring ' tty ae m 
ndicators through a system of delay | pity ‘I¢ z i ‘ 
ind hold networks. Pa Aes 3 3 ae $ I | 
When a touch is made, an alarm “= 4 = e ( 7 
sounds for 4 seconds or so and the Z''N ’ 
scoreboard indicates the combatant . o———b + + ‘ t 
iking the score. The circuits are \ 
cked out for a few seconds and ther 
restored to permit the match to resume. | | i 
The scoreboard automatically resets to r 
A vy e o> 
» when either side has scored 3 out , Y , ve 
a possible 5. END Fig. 1—Schematic diagram of the solar-flare indi 
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Layout of indicator parts 





set. It follows, then, that if a number 
of solar-flare I ito) 1 be well 
distribut in longitude, no major flare 
hould i ndetected fo ack of 
direct bse! t I The SEA hod 
make t } ble hin narrow 
limits, the time be ng ar naxl 
mum of flare It \ therefore, 
be of great value t solar research if 
a number of thess recelvel could be 
in operation, in both America and 
Japan, in time for the International 
Geopl | Year of 1957-58 


Indic 


ator construction 


A solar-flare indicator (Fig. 1) can 
be built ea ily at a very small cost. 
The parts are mounted as shown in 
the photograph. Each coil is mounted 
with its axis in a different plane to 
minimize the chances of oscillation. Use 
No. 14 solid-copper plastic-covered wire 
to keep the coils rigid. Do not solde 
the transistor lead heat will affect 
their quality. Cut each transistor lead 
to about % inch, which then can be 
fastened neatly under tne screws of 
the terminal strips. The coupling of 


L1 and L2 is close and the L2 mount- 
ing must be rigid. The optimum spacing 
between L1 and L2 depends on antenna 
length and the normal setting of the 
gain control oe t e determined 
experimentally. Mount the output jack 


Fig 
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. 2—Receiver calibration chart. 


all chokes are supported by the heavy wire. 
with an insulating or fibe vasher to 
insulate it from the c¢} 

Provision was made fo! oscope 
inspection by mounting a I ick just 
above the on-off switch, nnected to 
point A. This is not re y necessary 
because the parts, used and mounted 
as shown, should operate vithin the 
freque ney range of 28 ti 13 Ke ising 
an inverted-L antenna 50 feet long 
(preferably along an ¢ vest ne) 
and 50 feet high. The « ! n chart 
(Fig. 2) proved accurate even when 
parts were interchanged. Unwinding 
the L1 slug eight turns provid 0-ke 
reception with a bandwidth of only 200 
cycles. The 30-ke setting in New York 
City is ideal since the nearest pe ible 


interfering frequency is 26 ke, used by 
the Air Force at Marion, Mass., 
its bandwidth is extended but 
receiver rejects this com l 

The very narrow bandw 
receiver is due to igh 
core coils. Only the part he n should 
be used. The 1,000-uf 6-volt dry electro- 


lytic 


and 
the 


of the 


‘errite- 





provides a charge ischarge time 


constant to keep the current in the de 
amplifier steady between atmospheric 
pulses and to indicate avera read- 


ings on the meter. This is also affected 


by the gain control, which could cause 


oscillation when set too high. If oscil- 
lation occurs and the meter goes off 
scale, turn the gain control down and 
flip the switch off, then on again, 
allowing the capacitor to discharge 


itself the off 
inspec tion of 


an 


during 

For visual 
pheric pulses, 
connected to point A 


period. 
the atmos- 
be 


The 


11 
oscllioscope 


may 


and chas 


scope may also be used for visual align- 
ment with a signal generator when the 
receiver has a very long antenna or 
long indoor lead-in which will increase 
the capacitance across Ll and thus 
lower the frequencies. The antenna 





should be 


and as long as possible. At 


about 50 feet 


frequencies a very 
sever! 


50-foot-long nve ¢ | 


wavelength is 


long. A 


wire 


antenna 


abo it 


200 feet 


long with 


capacitor) 


calibration 


was ser 


chart. A 


across the antenna 
minals, as 
the same 


to the 


a dummy 
give figure I 
added antenna ler 
the calibration chart 
roughly 5 ke 
At 30 k 


approximately 250 pe 


atmo 


veel atituade 
tudes pv} te 1) one 
10 t 0 twice ( 
These a tandar 
of 10-1] bandwidtl 
square root of rece 


hould la 


Methods of indication 


lhe receivel (ser 
meter I ) an 

é oO ndicate 
0-200 t 


pl livged into the 
top. The alarn 


an additional tran 


1 ’ 
a sma metal co 
into the olar-flare« 
be adjusted to sound off 


Rec 


mete! reading 

and their associated ! 
outs are as follow ‘ 
at 1808 to 1913 Gre 
microammeter howe 
from 40 to 8&0 Oy 

at 1608 it registe 

1956, from 1437 to 16¢ 


“ 5 


March 13, 1956 

it registered 100. M 

1625 to 1700 it ag n 

March 31, 1956, at 

registered Api 

to 1500 it showed 75 
The 


is best for 


R0). 


recor 


ling microat 
indicatior i 
kept for future 


record can be 


ence. This method 
However, if used, it sl 
run at 1 inch per |} W 


alarm or recorder met} 
may be easily plugged 
The switch should be t 


gain control set to the ‘ 
reading possible at night 
ing a local thunderstor lhe 
will then be ready Io ar 
increase after sunrise « 

which indicates a_ s« flare 


night readings are alw 
times higher than the daytime 


ing normally, because of bett 
pheric propagation. 

Solar-flare indicators have bee) 
by observatories in Europe 
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WORLD'S LARG- 
EST antenna for receiving 
TV broadcasts may well be 
this 26-foot parabola at 
Ventnor, N. J. It was erect- 
ed by Jerrold Electronics of 
Philadelphia for experiments 
in cooperation with the 
South Jersey Cable Co., a 
community antenna system 
serving Ventnor. Signals 
from the big dish are fed 
into the community antenna 
system and piped into sub- 
scribers’ homes. The visible 
portion of the antenna is ac- 
tually plywood and_ steel; 
the actual reflecting surface 
is of thin wire mesh. Signals 
are picked up by a folded 
dipole in the focus. A small 
reflector shields it from sig- 
nals other than those from 
the parabola, thus maintain- 
ing sharp directivity. The 
antenna is so mounted that 
it can be tilted to take ad- 
vantage of the horizontal 
propagation angle. 








NEW 9-VOLT BATTERY that looks like ; 
light cell, the VS300 contains seven mercury cells. 
life, when used with transistor receivers, much longer than 
that of dry cells of many times their bulk. Like all mercury 
batteries, shelf life is very long compared with that of small 
dry cells, making this battery especially useful for transistor 
equipment intended for occasional use over long periods. 
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NOT A POTENTIOMETER 
this little unit is a complete hearin 
designed to fit into the ear. The 

cell at left fits into the open space 

the molded earpiece. There is no « 
switch; the aid is turned on b 

the cell. Unlike some othe It 


ture hearing aids, this device does } 


a volume control. It is see 

light strip under the open ce ct 
the circular rim of the cont Th 

can also be scen on ¢ lose I sme 


volume control renders th 
for cases of mild as wel 


hearing impairment 


AN INSIDE VIEW 


Victor personal portable T\ 


schematic form on pages 45 
June issue. Sliding the ertic 
back and to the side give hette 


of the components mounted 
rectangular picture tube, as wel 
chassis bottom itself. The kine 
SDP4. provides a 36 square-im hy 
Che set uses a large proportio 
ple-purpose tubes and some inter: 
new circuitry, which permit the 
ment of 10 tubes (plus kinescope 
tals, 1 tube rectifier and a double 
selenium rectifier to perform no lk } 
24 tube functions 
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TEST INSTRUMENTS 


what test gear is needed? 


TT] 
bh 


b eee 
TELEVIS 
’ t ‘ 
¢ nsti I Since f 
n afford te ne 
i then add to th 
ne if vs. Hence tnese quest 
t often asked by the nev é 
n th ery in hela 
4 it equipment shall I t f ; 


2. How much should 


e f test equipment? 
3. Which equipment will be outmoded 
t. Are kit vorth | ling? 
>. How ficult is it te e the equip- 
en 
6. How ften must worn-out eq 2 
er rt Lo | aced? 
It t int that these question 
¢ iy test equipment and 1! 
f the other prerequisite 
troubleshooting. In addition t 
test eq pment the technician need a 
Vol t ind the mechanical ai I 
the t f i lering iron, plie1 cut 
ter ul ther hand toc is we 
k of resiste ' 
t vire and erin 
rt newcomer should hay 
rat ect t only w 
t } I accun latior of te 
ment ilso to the othe ACCE 
! juired neludir idio ¢ 
nent It time i ming ! 
) been diagnose t] 
r \ ) t be put 1 P int he 
1d { i part t tol I 
cit " tor 
The voltmeter 
t important and basic it 
in i ervice hop r 


combined 
volt-ohm 


631 is a 
and 


model 
voltmeter 
meter. 


1—Triplett 
vacuum-tube 


2—_Philco 8300 oscilloscope amplifier. 


;—Tripplett Model 3441 oscilloscope. 
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l oO volt 
é for fle \I 
< the } ¢ ( = 
} per-volt - 
oe | . ty ; 
i { ‘ Trit « 
1 he che ipe ! the 
called “mu i i 
1,000-ohms-per-volt ! t 
ind Nas a scale 10} lirect <« 


rent. It ha eri itior ecause 





of its low ohms-pe ! Wh 
tn Instrument ilrly accurate 
readings for n 
often load a clré ‘ test beca t 
of its low intert ! rh 
in many eV i \ : 
ohms-per-volt n r inst e, ha 
a resistance of 5,0( I The 20.000-ohms-; + meter 
cale and, if 5 ¢ ¢ ’ 
a 5.000-ohm re 
ings will be obtaine Sir 
resistance of 5,0 ( } 
resistor acro Ww! the volt ‘ 
read, the current t é 
divide betweer ‘ 
re tance H } ( 
rmal current the t 
i 1 he volta t 
a ial dro} if T ) 
normal operatir I 
The resistance f ¢ nex ? | 
ve multimeter t 
resistance value f 0,{ 
are on a ve! 
t to read. Her 
ns accuracy ! I 
confined primarily t wel t 


ance and not eful tor measurement The vTtvm 


1 
n the megohm ra 


The current-readi: ile f the 
multitester is eful and in t 
it has an advantage over most vtv1 
which do not ene illy include i 
rent-reading cil iit Most experienced I 
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TEST INSTRUMENTS 


gible loading effect fo 
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elevision and radio 
ilso superior to other mu 

respect to its ohmic rang 
curate reading p t 

rt} primal isadvantapge 
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be plugged into the ac line 
I to bu eve 
ble batter os ted vt 
\ CC lal a i iv 
tne nce fa i te 
st of these 
The ave! ‘ ! ‘ 
vn ist the va tube 
principle on only tne ¢ 
i cale isually r tir f 
nary rT voitmete H e} 
truments can be hase 
vhich i Is¢ I 
meter p! nle in the ¥ ‘ 
If the tech in | at 
purchase the n xpe! 
it would be preferable t 
however, the el ¢ 
bought, the lack : oe 
on the ac scale ne ! I 
» much, because the 
till have many ) re at 1 
vould an ordinary muititeste 
€ of reading eak-t 
mS for n analy r\ 
useful Dut il t é 
! enough mone . 
al to pe ik Vv or¢ ? 
, scillos« e 1 
in be calibrated 
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! isefu f ’ thers 
ance f tl ‘ 
rie extendir the 
nstrument I ‘ € 
nstrument nas beer hase¢ 
’ r f y y 
tne ‘ I I t 
irchased it I he ? 
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t it least 0 OO i he 
inode voltage f 
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an aist De acqu | t 
nstr nent to | ‘ { , 
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I for rf gpnail t n¢ 
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‘ acquired . hecke 
are { pe! ai { De ¢ 





ne 
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¢ 
ne 


volt- 


emission 
ter 
more accurate ly 


The 


and transconduct 
will evaluate 
but is more 
type 


emission will, | 


a fairly good evaluati 
ance for more than 90 
It has been my expe 





tube checker should 1 
relied ipon completely ! 
not ibject the tube t 


and 


] ‘ 
potentials signal ( 


those encountered in act 

If there is any doubt re 

reliability of a given tube 

1 " + } 

Known Oo be vood I 

tute for the suspecte 
Tube checkers are r 
Immediate indicatior 











Unlike the mult é 
cne ker becomes outn 
hort interval because f 
strean f new tube t ‘ 
tured The etter tube ne 
facture! furnish new 
ipdate testers W her 
tube checker, the tec! 
iscertalIn whethe tne 
has established such a 

The emission type 
being less expensive tl 
conductance kind, has_ be 
I gvreater nu ! If 

n afford the additior 
transconductance tv pe 
preferred 
The oscilloscope 

The oscilloscope is 
f troubleshooting and 
Vision receive ani 
tem on tl new , , 

t. If. however, the ne 
e? iY fiels nitially nte 
ce ich tem 1 
nanygers ete Dut not T} 
he can dispense th t 
and instead get a PI 
normally the fourtl 
for the TV technician 
Oscilloscee pe come 

mode tne 
per é ytre 
priced trume 
oscillosco give 
indicati a \ 
i circult ise! 
tracing el 
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it will be increasingly 1 
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tn (The burst fre 
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d ignal source for ona 

If servicing i confined t 
in inexpensive signal generator 
uught which w cover only 

i rf ranges involved in radi 

) But since it almost a cer 
it the beginner who starts out 


idio servicing will ever 


into TV, it prefer 


would be 


icquuire a ignal generator 
in be used for botl 
I nal generators, the most Impor 
a leration 1s accuracy. Unle 
i renerator can be calibrated 
itely, it usefulness for align 
poses will be impaired. A 
" nerator which produces a single 
eful in television repal 
for signal tracing, but also 
ng a marker; in this apy 


connection with a 


ution it 1 ised in 








») generator. A sweep generator 
erving the overall band 
iracteristics of rf or if ampli 
ind the marker generator indi 
t t exact frequency at any 
urt ir point along such a responses 
T he sweep generator he 
i substantial flat output for it 
$ ep range! Accuracy of fre 
tne weep generator not 
int. The marker generator take 
rf or if alignment accura 
S roth the ngle-signa ind 
, sto} are neces f 
liting gynment, both will eve 
t be acq rec Init 
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il be pure ec 
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t ! ne eventua pu nase 
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nvergence and ver il ar 
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i ruture 
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the 
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screen than at the ti 
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linearity. If the 
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in be used f 
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TEST INSTRUMENTS 
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' 
| Simpson (& {80, com- 
bine AM mart th crvstal 
calibrator iM nd oscillo 


ilibrator 


5—Hickok 630 7 ‘ 


A WR-39C TV ca tor 
! rker generator 


instru 


6—R¢ 
ment can be uss 
7 Hickock m enerator 

signal gen 
ot bar 


9 Philes gene 


10—Simpson or leakage 
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TEST INSTRUMENTS 





‘Two-Way Instrument 
Checks TV’s and Radios 


JOHN POTTER SHIELDS 


ROVIDING be f usef f headphone } 


funct } I he I ne I I 
r he i I l Wi ! e¢ VI Tor 
a ( ) al ect I ! 
nd af or! € I The ! 
hic I The I ¢ N10 é } 1 ¢ 
l entire | I © cil l I ike I 
irce of ope ! I } ‘ ul } he 
15-volt heari I 1udio Itage appear i ‘ inje position 
las PHONES terminal When the selector The entire nit 
rhe ip ) arts +} ; +} ; tat } Bud Vi iy 
Y . t} } rec ) 
é isil itt d fro , 
! e! \ rme? to the in} I be ! 
(Sta or UM U 4 Ww be Is I 
‘ na An exter? the 
( n € pe INS4, « I I € 
wa 
’ rt r 
int ) 





Servicing a TY set with this vers 
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TEST INSTRUMENTS 





PHONES 





a 


a genre 


Device 


has 


ne 


at, 


balanced 


appearance 





Parts for versatile hecke 
Internal construction of the unit. 
it ‘ ed dire excessive he ( ! | 
irlo compo! \ eape ransist¢ ne € I | 
ewhat large nstorme connect I ef I 
UTC SO-3 wi rh t ve cket. Third ‘ é } 
I nd that standart rder rather fragile le | ! t 
put transfe r \ \ \ not be i 
) vy in thi ere t being rldere ir ren ! 
l vattery can be « ounted rious expe etups. I el 
vo stiff wires directly iche ) directly into it é ‘ 
minal Due t e extended | hould be kept east 
fe it w felt tl a i ery nd held tight \ iir of ! 
ier would just take p spa nose pliers whe ge soldere Che 
| » the cost of the u Be ine oO pliers act i ne nk I I 
erve proper batter I i? While heat away from the trar ! 
] ed a 15-volt batts he - Once the init finishne 
erate properly ¢ ig 
»W is 3 Other ! ! uch 
he types CK721, CK72 N34, et 
ll be just as satisfactor In the Septem! RADIO- ELECTRONIC 
\ transistor ocke Wa ised in 
mstruction of the original a 3 t > 4 ¥ oT @ »}* S ttt 
t the transistor n be sol- u IC- estel \ ettings 
red directly into the ! t. How 
ver, there are several advantage in wr. i ry. a 
Mc Sake Se For New Type Tubes 
I t, they can be easily inserted and ° 
moved from the ir¢ Second, 
t protect he trar or from New tubes arrive long before the checker manufa ‘ p data 
alae charts for them. Learn how they can be tested 
2nio7 [ alic ~~ 
SIG INJECTOR IHS Prones a | : : 
‘ve Speech-Music Discriminator 





This Hi-Fi Listener’s Commer 


Build 





Reserve your copy at th nd I 





— ‘ al 


of the 







Schematic diagram instrument. 
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MODEL O-10 





MODEL OM.-1 


MODEL OL-1 





Heathkit ETCHED CIRCUIT [covor TV 


5” OSCILLOSCOPE KIT 


Amplifier response ¢ flat (+2 db § db) from $5 mc 
deus to 2 cus will yut extra switching. Sweep oscillator allows 
Single-cycle observat to 500,000 cps, and w sync signals 
even higher. Uses etched metal circuit boards 

. MODEL O-10 


Push-pull vertic ind | | amplifiers 


vor nt h r r fost Shpg. Wt 
aati ee ss sii 21 Lbs 


features SUPI CRIT 
Heathkit ETCHED CIRCUIT 
5” OSCILLOSCOPE ‘KIT 








Ee 


HEATHKIT 


. world’s finest 


electronic equipment 


bi 


in kit form 


=| 





MODEL M-1 





HANDITESTER 
MODEL MM.-1 
VOM MODEL V-7A 
VIVM 
Heathkit 20,000 OHMS/VOLT 
VOM KIT 
Require ) ter power. Sens ; 20.000 
§ 000 5 AC. Black Bak i }! 
rec I A Dd reS are oe 
Re $29°° 
XK X10,000. DB 
f 


Heathkit HANDITESTER KIT 


I 





The OM-1 has ling 5”, SBPI ¢ 

f Inc 3 ster it - \¢ ) Ss 50 

, : kt k voltage MODEL OM.1 ot S000 14° 
~ss \ ' : 4 wa 50 a: B 
2 k S cult rae S49 7 
| Sa "ae , Heathkit ETCHED CIRCUIT VACUUM TUBE 
fF tad 21 Lbs 
VOLTMETER KI 
Heathkit ETCHED CIRCUIT The V-7A T 
i OSCILLOSCOPE KIT ~ 
Has Model OM-1, yet is smaller in t »( AC AV( 
aDilit 1 for use tt ome rrkShop \¢ 1 De 
Employs et t rcuit boards cal MODEL OL-1 1 1500 ts. P ' VTA 
If juc cv ir \ s$dantr wto { ”) 
aang Tp regnaesy corte “$29: : Long mage : §24° 
3GP1 cathode ray tube. Mea ayer , 
x 614" w.x 1134" d "ia inj 
[NE Heathkit PROFESSIONAL RADIATION COUNTER KIT 
{ This radi ter t ranges of O 0, 600 00. and 
60,000 counts per 1 0-.02 . |, and 10 milliroentgens 


} 





per hour 
The 5-tube circ 
calibrated cp! 
nal proviced ro 
Simple to build from the tructions 
even for a beginner 


* ye ee al 879 


Shpg wr 
8 Lbs 
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PROBES R SCOPE 


ETCHED CIRCUIT RF 
No. 309-C. $3.50 
Shpg. Wt. 1 Lb 

Use with any !1 


megohm VTVM for RE é 
measurements up to LOW CAPACITY 


50 mec with +10 ; 
Heathkit curacy. Employ No 342 $3.50 
PROBE KITS \ 


30,000 VOLT D.C. 
HIGH VOLTAGE 
No. 336. $4.50 
Shpg. Wt. 2 Lbs 

Use to measure high 
voltage with VITVM 
Precision multiplier 


ETCHED CIRCUIT 
PEAK-TO-PEAK resistor mounted i 
No. 338-C. $5.50 plastic probe. Mu 
Shpg. Wt. 2 Lbs factor of 100 on Heath} 
mand TE 1l-megohm VTVM 

© to read peak- 
yitages on 
bD¢ ile of 1 1-megohm 
VTVM. Read direct 

n VTVM scales from 


kc to 5 me 


SCOPE DEMODULATOR 
No. 337 C ‘a 50 


to-peak v 


PROBES 
FOR VIVM 





Heathkit ELECTRONIC SWITCH KIT 


This instrun loscope observatio 
producing 


4 switch 


Itaneous Osc 
} 
Signals, alter 


ent allows sit 


mnals by both lately, at itS Output 4 ctronic 


rcu yrovides 


MODEL S-3 


$2195 


} rainitorig 
ib 0-100 kc. Er 


iput s fre 
re tubes. Sync 
yvided to control scor weep inctions at Signal levels 
yw as O.1 volt. 


VARIABLE VOLTAGE 


REGULATED POWER SUPPLY KIT 


des regulated D¢ 


Heathkit 


iS power Supply prov 
led from Oto 500 volts. Supplies up to 130 ma at 200 V D¢< 


10 ma at 450 VD¢ Large p ] meter mor MODEL PS-3 
it voltage or current. Supplies f t it 6.3 


4 amperes). Filament and B $35°° 


Ideal lab power Supply for use in exp nental work Wt. 17 Lbs 


Heathkit ronda hha poetsaienesyen gull 


jes isolation between t 


Output that can t 1ally con- 


ip to 


Prov 
( ction between | 
AC-DC sets “cold.”” I 
voltage co 
s. Rated 


S outp 


MODEL IT-1 


165° 


Heathkit DIRECT READING beacipuptciraghdd METER KIT 


nstrume¢ dicates Caf 1 mmf, or mfd, , 
MO M 
to 100 mnif. 0-1000 MODEL C ] 


‘nie nt 93ugse 


value trimmers 


ies manual 


hdhaperatdiecing ees KIT 
ing conditio 


with BE-4 bat- 


Heathkit 
Checks condition of \ ( rat 


MODEL VT-1 


yt vibrators only se in ) inction 


unator, or 


I 


souree 


Tests both int 


ent sockets 


Indicat 


$145° 





ne photographic 


5S to 60 


Handles 
perator for 


up to 350 
other 


seconds. Wi 


off.” Enjarger and 


ht 


watts 


j slight plug into recepticals 


ws Settings ol 
on” when en- 


on front 


MODEL ET-1 


ST1s0 


Shpg. Wt 
3 Lbs 


build. Compact plastic case 


BENTON HARBOR 20, MICH. 
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Heathkit TV SWEEP GENERATOR KIT 











All-electronic sw t eliminates mechanical hum and vibration. |} 
tures improved | ffective AGC—flat output—0 to 40 m 
Covers all freq ind white or color TV work, as well 
High output for alig of tuners, IF strips, boosters, etc. 
, . © f% { 20 m fo) : MODEL TS-4 
Fundamental output 4 to 220 mc in four bands. Has 
crystal oscillator (4.5 | iltiples thereof), and vari- $4950 
able marker cover 9 to 60 mc—up to 180 me on har- ° 
monics. : Provis external marker. Effective two-way ne vt 
blanking. = 
MODEL TS-4 
TV SWEEP GENERATOR KIT Heathkit LABORATORY GENERATOR KIT 
— This signal ger from 100 ke to 30 me on fundamenta 
= bands. 400 cycle odulat variable from 0 to 50 RF outp 
100,000 microvolts. Met is RF output oF percentage pMoOpeEL LC 
of modulation. } 1 st variable output attenuation 
Voltage regulati: c r-plated shielding for sta- $3950 
bility, and othe Pr for external modulation Shoo. W 
Output impedanc S 16 
Heathkit 
MODEL LG-1 LINEARITY PATTERN GENERATOR KIT 
LABORATORY GENERATOR KIT Supplies infor dots, cross-hatch pattern, horiz 
pattern, or vertica Use for adjustment of vertical and horiz 
inearity, pict S tio, and focus. Dot pattern is = MOpeL LP-2 
1 must for color e adjustments. Clip merely con- 
nects to anter TV set. Panel provision for ex- $2950 
ternal sync if ( innels 2 to 13. 5 to 6 ver . 


bars and 4to 5! 


HEATHRIT 


instruments 


Heathkit iain GENERATOR KIT 


This tried and 7 r covers 160 kc to 110 mc on fu 
CONTAIN HIGH QUALITY five bands, and cs extend to 2201 Very MODEL § 
COMPONENTS THROUGHOUT popular in ser aude $1950 
EACH AN OUTSTANDING DOLLAR a oe : ple #- , 
riadie and atl S 
VALUE IN TEST EQUIPMENT "7 er thon eat 


crolara 
yut. Panel 
battery chars 


Service work 





MODEL LP-2 
LINEARITY PATTERN 





Heathkit BATTERY ELIMINATOR KIT 


6-12 volt 
will suppl or 12 
) volts D¢« Wi lel r 
it | t Two 10,000 mopelL BE 
r { D< 
Wi ud iS a $3]50 
. 
1 for t lio ec; 


Heathkit CONDENSER CHECKER KIT 


GENERATOR KIT 
Measures paper ica, Ceramic, ar 
tic Capacitors in 4 ranges fron 
1,000 microfarads. Indicates conde 
MODEL | ality. Also measures resistanc 
SG-8 ohms to 5 megohms. All values in 
RF SIGNAL rectly on panel acale, after .a¢- MODE! 
GENERATOR justing for null on electron beam 
KIT ye’ tube. No calculations $1950 
lecesSary A aluable instru- ° 
ent in service or laboratory She 
plications 


Heathkit SUBSTITUTION 
Model CS-1 95°? se "S's Tag 





Thi ur t pr h 
select al- 
ues from .001 mfd. to .22 
MODEL BE-4 mid Is RIMA and 
thea : ne 19 
6-12 VOLT BATTERY ELIMINATOR St np aemate= ated 
x ¢ ica tha atc 
KIT clip 


a | EATH com PA a A Subsidiary of Daystrom, 


Inc 


BOX KITS 
Model RS-1 $550 - 


Prov 


stances 





ch selection of re 
from 15 ohms to 10 
. in 36 RTMA values 
1 watt, 10 Ex- 


all types of 


les swit 


1egohms 
Resistors 
tren 
electro 


are 
rely valuable in 
nic activity 


BENTON HARBOR 20, MICH. 
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MODEL QM.1 
Q” METER KIT 








MODEL DR-] MODEL DC-1 
DECADE RESISTANCE DECADE CONDENSER MODEL 
KIT KIT IMPEDANCE BRIDGE KIT 


Heathkit ‘““Q’" METER KIT Re te atc 
The mode QM In — ires the Q of ind CC sand the RI : en a $7950 





sistance and distrib 1 Capacity of co I ploys a 44 U 

microampere meter for direct indication. Features built-in sig 

source for tests at frequencies of 150 kc to 18 me in four ranges yrovid 

Measures capacity from 40 mmf to 450 I th MODEL QM-1 

in +3 mmf. Indispensable for coil wi peake: ! $4450 Heathkit PORTABLE tuse CHECKER KIT 
determining unknown capacitor value vort > ‘ 

while addition to the 1iboratory or 1 CK al Shpg. Wt The M ities TC-2P 


ery low price 14 Lb T st tot ? | $3450 
Heathkit DECADE RESISTANCE KIT 
Brovides 20 1 pr ae tore that are MODEL DR-1 a 
switched to provide values from I to 99,999 ohms $1950 Heathkit TV PICTURE TUBE 
———__° 8c” Ce (® TESTER ADAPTER 
4 Us MODEL 355 ‘ I 


Shpg 
1 tb 


Heathkit DECASE (OneeseEe KIT 
Employs high precision | cacapacitors MODEL DC-1 Heathkit CATHODE RAY tuBeE CHECKER KIT 





for switcl selection ol ik toi from 100 mf to 
, nd CR 
0.111 mfd. in steps of 100 nf. Employs ceramic $165° . e 
t » ] h ] bh] 1O \ 
switches for reduced leakage. Invaluable in the Shpg. Wt tefl 
laboratory 3 Lbs pata saci oe dake 


Housed in portabl 


plies all operating. sae $ : 
Serer ae oy $ 50 
Heathkit IMPEDANCE BRIDGE KIT “te gsr csytemnbancaigettir ie: 22 ° 


bench, in the carto 
This bridge features built-in oscillator and amplifier. Measures owgraph test (spot of ligt 





resistance, capacitance, inductance, Ruieadiexibaaine of con 


densers, and storage factor of inductance. D, Q, and DQ func- Heathkit AC VACUUM TUBE VOLTMETER KIT 
tions combined in one control. Employs 4 MODEL IB-2 Sete ak a WTVUM desia 


resistors and 14°7 silver-mica capacitors. 100-0- 


2 audio work. Combines 
100 ua. meter indicates null. Two-section CRL 
é - 4 so wide frequency range, and 





dial provides ten separate “‘units” with accuracy ase gett 
of .5%%. Fractions of units read on variable con- Shpg. Wt stisrclapene. Marg aaee-aat da 
| 12 Lbs 10 cps to 50 ke. Sensitivity 
se ments as low aS 1 mv ath 
impedance. Ranges are .0 MODEL AV 


03 ] 3. 1. 3, 10, 30 


Heathkit TUBE CHECKER KIT and 300 volts rms Total dt $2950 





You can afford your own tube tester, even if you are an experi- range 52 to +52 db 
menter, or only do part time service work. Uses a 414” meter with megohm input impedance 
3-color meter face for simple ‘“‘good-bad” indications of tube at 1 ke 


HEATH COMPAN Y 4 scisisiory of 00ystrom, in. BENTON HARBOR 20, MICH. 
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MODEL CR-1 





HARMONIC DISTORTION METER KIT CRYSTAL RECEIVER KIT 





MODEL AO-] MODEL AA-1 
AUDIO OSCILLATOR KIT AUDIO ANALYZER KIT 


Heathkit HARMONIC DISTORTION 
METER KIT 


wi _— ite . ‘ MODEL HD-1 
Ant toe ence og sero Rate $4950 
" ‘ : Shpg. Wt 


yn Scales are 0 3 ae 1 106 | scale 13 Lbs. 


Designed for use wit listortio lio generator, (such as 
the Model AG-9). Measures harmo listortion of audio a 
slifiers under a variety of conditions. Reads distortion on meter 
is erc t r i Operat betw »0 1 20.000 
Ss. Hig ¢ VIVM 


Heathkit CRYSTAL RECEIVER KIT 


i ScryStalradioco rs Sst la C va 


MODEL CR-1 


40 to 1600 ke I | t gh-O ta 
A se $795 
— r 
t * 
Kit . les p f i . Sets, Shpg. Wi. 
1d to build beg Requires 3 Lbs, 
) t ) 


Heathkit AUDIO GENERATOR KIT 


Low distortio 


na » f in .1°7). Ideal for use 

Model HD or ther applications requiring low signal 

tortion. Fr Features Step-type 

ro ) ) t otar 

tches that pr lo oo ‘nificant figures and MODEL AG-9 
plier. O irge 4! $3450 
Meter c j \ ge or db oe 
Output ranges are 0-.003, .( 03. .1 fe RE Shpg. Wt. 


ind 10 volts 8 Lbs, 


Heathkit AUDIO GENERATOR KIT 


This generator covers from 20 cps to 1 mc in 5 ranges Output 
constant within +1 ? to 400 kc. and down only 3 db 
t 600 kc. Produces good sine wave with distortion percentage 
a Bagente cps thro 1udio range. MODEL AG-8 
Provides 10 volts t t ler no load condi- 
a So ae 
nuator with set z l livolt, 100 milli- 


Shpg. Wt 
ioweroutput 11 Lbs 


volts, I volt,and 1Ovolts. Cathode fo 








MODEL AG-8 
AUDIO GENERATOR KIT 





MODEL BR-2 MODEL 
BROADCAST BAND RECEIVER KIT SIGNAL TRACER K 


Heathkit AUDIO OSCILLATOR KIT 


(Sine Wave—Square Wave) 


Prod 5 wave or sa 


Heathkit AUDIO ANALYZER KIT 


AC VTVM, audio wattmeter, and t 
or in ane inet t. Includes b 

ts. VTVM fr 

ts rms. Watt 


Cor 


w, 1S mw ) 4 v.15 MODEL AA-1] 
IM ca s ar 5 1O t0 
' Necetilithies Rete nein ata: ae 6 $5950 
} ri 4,8 or 
7 
600 A x ilua ¢ tres . : 
7. We 
the audio engineer, or for the Serious audior 13 Lbs 


Heathkit BROADCAST BAND RECEIVER KIT 


io with confidence, even 
MODEL BR-2 
Features transformer power 


PM speaker, and planetary tuning from 550 
to 1600 kc. Complete step-by-step instructions 


SUDD 


Heathkit VISUAL-AURAL SIGNAL 
TRACER KIT 


Features a high-gain RF input channel for signal 

troubleshooting from the receiver antenna inpu 

all RF and IF stages. Separate low-gain channel for 

exploration. Bu It in loudspeaker provides audio =opet T-3 

respons le electron beam “eye” tube gives 

visual indication. Ideal for signal tracing in AM $2350 
e 

FM, and TV receivers. Built-in wattmeter and ch, we 

noise locating circuit 9 Lb 





Heathkit DX-100 
PHONE & slog vonaneotepranataiderse KIT 


rhis transmitter 1s rap bec« g the accepted standard 1 
100 watts RF outpt built power pplics—built-in VFO a 
bandswitching on 160, 80, 40, 20, | | ind 10 meters 
phone or CW operation. 100 watts output on phone, and ‘ 
120 watts on CW. TVI suppressed twork output Dx-100 
coupling—extensive Shielding t ) to 600 ohms $1895° 
high quality components. Uses 1625 tubes in push-pull to e 
modulate 6146 tubes in para ( tic and specifica- he W 
tions available on request 


Heathkit DX-35 
PHONE & CW TRANSMITTER KIT 


This exciting new kit features bandsw ing phone and CW operat 80, 
40. 20, 15, 11, and 10 meters. Plate power iny ut to 65 watts . 

0 ee ia nee ar i di aoa MODEL DX-35 
on CW, with controlled-carrier modulation peaks to 50 


watts on phone. Features built-in od lat r, power sup- *56%° 
. 


plies, pi network output circuit Pat el meter reads grid or 
plate current for 6146 final. Schematic and specifications on 
request 4 Lbs 


Heathkit CW AMATEUR TRANSMITTER KIT 


Outstandi ng dollar-per-watt value! 30-35 watts plate power MODEL AT-1 
input, 'b andswitching for 80, 40, 20, 15, 11, and 10 meters 

Crystal or pees VFO excitatior 2 ohm ouput—key $2950 
click filter—copper-plated chassis—pre-wound coils. Uses “5 
6AG7 ocsillator, 6L6 final vf 


Heathkit VFO KIT 


Go VFO for added conver and flexibility. Covers 160- MODEL VF-1 
80-40-20 Late and 10 meters I basic oscillator fre- 

quencies provide wetter tha volt average RF output $1950 
Plug for cry Sti al soc ket of tra tter tube for stability. = 


Requires only 250 VDC at 20 ma, and 6.3 VAC at 0.45 A 


Heathkit sheila Soave ophd 


Ma tches between I wir end-fed 


EL 


pier <a MODEL AC-1 
ut put Tapped $]45° 
cator—simp . 
indl ip t 80 meters. | Shr Wwe 

|! or DX-35 F 
Heathkit **Q‘“’ MULTIPLIER KIT 

Tunes any signal within IF of rece ective Q of MODEL QF-1 
appro it 4,000. Sharp “peak f surpa ; 9 
crvstal filter onerat 1 450-460 kc | not $995 
functi t AC-DC 1 r R I 6.3 at 301 Shr Wt 
d 150-250 VD¢ t 2 ( 


Heathkit COMMUNICATIONS TYPE 
ALL BAND RECEIVER KIT sate 


Covers 550 kc 
ctrical band $9795 
. 
AG ta a ae (Less Cobinet 
SA, shipping Sh vt 


Heathkit oe _ — KIT 


Use t \ lor 

checking res nance of t dg circuits or for 1djust- 

ing wave traps. Equa 

service shop, or laboratory eature 0 

with sensitivity control. Covers 2 mc to 25 n MODEL 
with five coils, supplied with kit. Coils pre-wound, GD-1B 


dial scale pre-calibrated $1950 


Heathkit 
ANTENNA IMPEDANCE METER KIT 


& 
Use this instrument, with a source of RF signal. to 
determine antenna impedance, line impedance, and to 
solve impedance matching problems with fixed or 
mobile . 


e antennas or transmission lines 
ee 3 AM-1 Also, will double as a field strengtt 


~ $4450 hpg. Wt indicator, or phone monitor. Uses 100 ua 
"2 Lbs meter. Covers 0 to 600 ohms 


HEATH fore) i as:¥, mf A Subsidiary of Daystrom, Inc BENTON HARBOR 20, MICH. 
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Heathkit ADVANCE-DESIGN 
HIGH pected AMPLIFIER KIT 





This 25 watt ar ier incorporates tl extra’’ features re 
yutStanding performanc ind yet is priced within the rang 
l le. Er ys KT6¢ ‘output tubes in push-pull, and fea 
eerless Output tr rmer. Response ts within | db fro 
watt. Harm« tortion only | at 25 watts, 20 to 20,006 ¥ 
yn only | it 20 watts. Output impedance is 4, 8, or 16 ohms. H 
ire 99 db below ted output. Features “tweeter saver,’ and 
rcuit. Handles p r peaks up to 42 watt 


KIT COMBINATIONS: 
W-SM Amplifier Kit: Consists of iin amplifier 1 power $5975 
) llon one ¢ Complete with a ecessary parts, tut 

nd comprene iT il we 





—«_T 2 


&e om W-5 Combination Amplifier Kit: Consists of W-5M Ar 
. WS Cas 
MODEL W-5M 


1 abov Heathkit Model WA-P2 Preamplit K 


tubes. and constructio inuals 


Express only—Shipping weight 38 Ibs : $79.50 


Heathkit DUAL-CHASSIS 
HIGH FIDELITY AERP EST OER KIT 


Mod 1 W-3M tures imous Acrosound TO-30¢ 


5 
IM distortion at 20 watts only 1.3% at 60 and 3,000 cps. P 
sam ene ce is 4, 8, or 16 ohms. Hum and no 
KIT COMBINATIONS: $4975 


W-3M: ¢ sis 





MODEL W-3M W-3: Consists of W-3M Kit listed above plus Heathkit M 
Express only—Shipping weight 37 Ibs ae eee ; $69.50 


Heathkit SINGLE-CHASSIS 
HIGH FIDELITY AMPLIFIER KIT 


Model W-4A is t low ed Williamson Amplifier K 


IM dist oy 20 watts Output at 4 


KIT COMBINATIONS: $3975 
W-4AM: ( t fier and power for sing 


iSSiS construct I ies all tubes and components nec 





W-4A: Consist W-4AM Kit sted yove plus Heathkit M 
Express only—Shipping weight 35 Ibs............ceceeecececees $59.50 


Heathkit 20-WATT 
HIGH FIDELITY AMPLIFIER KIT 





‘ r “ ata 
y rt ss sn pl } 
Cc d re hb i tret 
cessarv fl ) bli i 
C nt ) t 
- . ; E A-9B 
MODEL A-9B tubes. Employs miniature tube types in preamp for lowh 
MODE ind noise. Freq cy resp¢ 5 1 db from 20 to 20,000 cp $3530 
Harmonic distort it full output. Shop and compar 
i real “Dest C for 





I Na zing is more th 
t ! ed-screen o uteu t tr 
t ib fro 20 to 20,000 

90d Sensitiy ris ly low distortion. Transforn 


1 ™ | ‘ | tr t r . np r 
yped at 4, t s. Push-pull outy Separate bass MODEL A-7D 


ind treble tone c ) ire provided $] 95 
MODEL A-7E: San Model A-7D, but with stage of f preamplif 6 ~ 


cation. Extra ga! \ cartridges. RIAA compensatior 
Shipping weight 10 Ibs $18.50 


SPECIAL NOTE: D t overlook the possibilities of a hi-fi t 
of the FM-3, the Mo A-7E, and the Model SS-1 Speaker Syst i 


$82.95, you can have high fidelity in your home 





HEATH COMPANY «4 scosiciory of Daystrom, in. BENTON HARBOR 20, MICH. 
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Heathkit HIGH FIDELITY 
PREAMPLIFIER KIT re ATHKIT 


Designed specifically for use with ‘es 


Heathkit main amplifiers. Fea R900 O oO HIGH FIDELITY SPEAKER 


tures five separate switch-selected 


input channels, each with its own SYST EM 


input level control. Four position MODEL WA-P2 a 
turnover and roll-off controls for $1975 (with M s SS-] Pe, 
record equalization. Separate e cabinet) that n the a 
bass and treble tone control $ wt. 7 Lbs { reer » 
Special hum control to insure 1 ! hum level. Will do 

juStice to finest program sourcs Beautiful satin-gold fi } grat + x = 


Heathkit AM TUNER KIT Heathkit HIGH FIDELITY SS-1 
Designed for use with high fidelit NF ee ce, SPEAKER SYSTEM KIT 


systems. Low distortion 


doubler detector. ¢ 550 to 


600 ke 20 ke ¥ neat it && rs ——ee 
2 IF ban SOG | = 


Audio response ! ) fro <V 


cvs to 2 kc. 6 db sianal-to-no MODEL BC-1 


IF colts pre-aligned. Power sup- SAMO” assian \ - 
7 $39%5 


t. Matches WA-P2 FM-3 ra tyle 


Heathkit HIGH FIDELITY 
FM TUNER KIT SS. 
This FM tuner tivit ; 5; 
1 (‘icc Ox Heathkit HIGH FIDELITY SS-1B 
AGC, cascode front MODEL FM-3 Y SPEAKER SYSTEM KIT 


ee ae 


Heathkit 
ELECTRONIC CROSS-OVER KIT 





I XO tes hig 
’ hI ross 
ws 

S| ur “ee 

re mt 

”\ L< ver. S = 
€ - ” t Jed for 
- I O-1 cons S 


MODEL XO-1 x onsumes no 
r. Cr r ire ICNCcie 0) $9995 
S]QIS ses, Boo. so frequencies are 100, Pedanes i ) 
7 sila cp Att t s 12 db per octay 


ORDER _ ~— stant 
BLANK sbi 


NOTE All prices subject to 
change without notice City & Zone 


E 
T 
Please COL tage : a 


On Express orders do not in- 
clude transportation charges 
— they will be collected by 
the express agency af time of 
delivery | 
ON PARCEL POST ORDEF 
clude postage for weight showr 
ORDER FROM CANADA and 

<t 4o f re ’ 


© | 


tance 


HEATH COMPAN Y « scisidicry of voystrom, in. BENTON HARBOR 20, MICH. 
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TEST INSTRUMENTS 


MULTIMETER 





q 


Uses chmmeter rang 





7) Pe az 116 na 4 r100 e 
ii s( )] 1) 

r a time he ‘ e of tran 
sistor in radi ind othe. 
commercial equipment 1 in 
reasing by leaps and bounds, 

t n I for checking them are lag 
ne behind These ttle devices de- 
! i better Tate tha tne € ince 
rrently « € tl qa pre- 
nt ner 1llOV | tical check 
le raplaiy ¢ ng a com- 
vir yn of your multimete vith a 

nple exte tout + 

The conventiona } ete check 

t tne for , re 
irons ; between tw f the ¢ /. tas 
nts taken at a ‘ f it were 

i 110a¢ DAaseE 
\ on ti nethnoc evea n ¢ en, 
+ + eY ‘ ‘ r } y T tT? in- 
failure, it furr es no evidence 

i ne tral t ? ne I it = 

when operating triode 

! mpie I testing vnetnet a 
ur beer ore by ol- 
rir nea the c I cdiode- 
cl method pnt ¢ pa the 

7 —* If . 





ERNAL MI 





RANGE ME 
a 


1—Setup for transistor check. 





CHECKER 


"y of meter to test 


PRIENSKY 


transistor because it 
highe1 back 
Actually, it 
performance. 


may 
than forward 
be 


can very |} 





be able to get some indicat 
action, if only a rough 
init provides just sucl 

It registers a ipstant 
mete? reading, indicatir 
change in output collecté 


sulting from a 


Input 


small 
base ciré 
In 
it is a simple check, it 


or under test. 








desirable feature of é 
ras a triode 
from the newne 

sistor art the main ol 

straightforward te 
that the transistor is | 

to the choice of its de ops 

Even if we ignore the 


sistor « 


that 


upon 


factors trar 


pends 
matching and the like—w 
results for current amplif 
likely to be obtained fe 
ent operating point I 
for example, the 
very diffe 


temperature 


transist 


or 


point may be 
a general-purpose unit 

De these difficu 
feasible to cut through ur 


by keeping 


pite 


ifications 


that our object is to che« at 


condition, and not make 


sive test of transistor hat 
For our purposes, we car 
on the following two qu 
Is the test safe and 
to be practical? 
Do the results reveal a 


transistor? 
As to being practical, the 

requires only a few fixed 

switch 


togvle and a termina 


Thus, it is in 





vam 
esistance 
in triode 
ort nt to 
t triode 
T} tect 
on 
irge 
ent re 
nlied 


} hly 
the 
ri¢ al 
, e 
fact 
eT T t 
tne? 
’ le 
t il t 
+¥ + 
ere! 
or are 
liffer 


enough 
efective 
t unit 
tors, a 
trip for 


The transistor test unit. 


mount 


Ing. 


When 


multimeter scale, both n 
istor are protected f 
the current-limiting 
into the multirange mete 
these conditions, the 
that can be applied t 

15 (or for ome met 
volts) and there is 1 
witching range The er 
l no more complicate 
two ohmmeter readiz 


\ ty + 

transistor, the test ur 
tect the more ODV 
fects that would show 
resistance check bu 
triode tion by indi 
ent hang ( t 

I ify I al tv of tne 
In mind that these f 
intended for ompari 
different make or col 
transistor but rathe 
means of comparing the 
que tionable transistor 
good on of the il 


Transistor check circuit 


The 
the tr 
hookup 
the 


ditior 


amplify 


rent 


tional 
resistil 
lines). 
a 1.5-v 
sensitiv 
resistor 
meter 


mo 


re 


t 
e 


ansi 


ice 
Th 
olt 


R 


and 


meter 


vantage of 


(Fig. 1) 
in a 


unit 


circuitry } 


t significant clu ta t 
of a transist« 

small change ep ) 
To do thi the t 


the circu 


service type multime 


ranges (snow! 
ection al 
for 
and a erie n 
which 
the transistor ! 


cell voltage 


protects bot} 


Using these, the test cir 


to 


providing a 


means 
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changes in current as the tra tor 
is checked. 

The first meter reading i taken 
with the pdt toggle switch in its LO 
position, corresponding to zero base 
current bias. The toggle switch is the 
thrown to HI. This sends a smal ( 
Dla current through the base of the 
transistor, causing a much larger cut 
rent to flow in the collector t. The 
ncrease I meter readl! ndicate 
tne relative irrent-amplifying al t 
of the transistor under de conditior 
lhe ifference between the |} ! ! 
ww rea nt then compared wit! he 
leter-swing increase caused DY a good 
ra! tor of the same type lt pre 
1ce¢ a check on the condition of the 
ransisto. 

No attempt 1 made t me 
ignal performance nee tl more 

roperly i manufacturing measur 
ment. It more the point for a ti 

tor check to detec / ¢ Y t} t 
point to possible deterioratior ! 
failure. Passing over the more ol 
defects—opens or shorts—that show 
iy mmediately there emain t 
major indications of e det 

tior (i) i marke I ¢ tne 
relative I the an t t 

rrent that flow it ! base 
rent, i i ite by tl I ete t 

n the oO | tion: (2) nt 

ecilne I tne tral { er 

nplifyi ibility he fference 

etween the HI and LO é I 
Transistor-check procedures 

' a not , ‘ ‘ t 
ettect ( é tance Val Wide 

ependir n the ( i 
lr} lifferent hmmete ! nore 
mportant fferent range rf the 
nmmete W re I ne é 
rea g Tt} need not prese iny 
eriou ficultie i ! ne 
ohmmete nd one t nce il 
that mete ed, | ve 
inderstar he limitation he mete 
ed here i Pre or ( 20. Or 

t X 101 resistance range it 1S€ a 
1.5-volt cell and ha ente! ile I 
2,000 ohm Any ohmmete? ing not 
more than 4.5 volt and having a cet 
ter-scale reading of between VOU nd 

5,000 ohn is also litable, with the 
proper allowance made for expected 
readings as compared with those of 
a good transistor. 

The polarities shown in the circuit 
diagram are for p-n-p transistor The 
posit ve polarity doe not ecessai / 
coincide with the red lead fa / par- 
ticular ohmmeter. In the Precision 120, 


as in many others, the red lead is con 
nected to the 
ohmmeter battery. It is a 
ter to check.this polarity on a 
meter. It can even be checked on a 
known to be vood, by 
polarity the conventional 


flow | 


negative terminal of the 


simple mat 


volt 


diode, observing 


which gives 
easy current for forward resist 


ance, 


For the p-n-p transistor check, a 
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Fig. 2—Check circuit in LO position Fig 





negative polarity 

lector. With the switc} 
ero base current 

ite the ‘ Y 

(I.) flowir n the 


} 
to a sufficient ne 
iItage divider (R1 


mall bias 
through the base <¢ 


in a greatly incre 
rent for the secon 
ference in t A 
tine appr > y T t 
of the trar t I 
tion 
Strictly eaking 
made Ip of more 
ector current t 
collector ¢ I 
ng in the base ar 
circuits. The tuat 
Ice any 
n the case « t 
ints of t 
) and bleed f ) 
ogether form or 
total reading ( I 
. 


SUMMARY OF CHECK RESUL 


‘ 


meter readings—good trans 
Lo Hi Ne 


Average 
+ Chanae 


Transistor Group B 
General Purpose é 
Rf 


Average meter readings—bad transisfo 
General Purpx 
Sample 7 © 
Sample 2tT 
* Range of individual net change in th 


t Had been exposed to excessive soldering 
forward resistance 
tt Excessively high resistance in be 
NOTE: For a workable minimum, a trar 
50°% of the net-change figure to be considered good 
Transistors Used in Above Checks 
(p-n-p unless otherwise noted! 


General Purpose Rf Af 
Amperex 0C7!/ HydroAire HF 
Germanium Products 


2N103, 2N99 Raytheon CK7é ” 


HydroAire CO! exas Instrum t f Z 
223-536 


Raytheon CK722 
Transitron 2N34, 2N35, 2N65 




















Ml | / Streamlined — 
poms Ne’ I TUBE TESTERS 


€: Exporimenter or Part ‘time Serviceman, who has Speedy, yet efficient operation 
























pr 1 Tube Tester is ge gee cil 
tS Professional Serviceman, who needs an extra of 
) The busy Tv Service ay ae zation, which need 57, 59, et 
ot aa 
° You can’t gee a tube in wrong socket. Separat kets are Minar t 
® one for h type of tube ba e “Free-point” element Mod TC-55 
switching system Any pin may | ed as a filan t pin and rh a ye 
the voltage apr 1 betw that ) { th a chart + 
the ‘‘top-cap . Checks ad shorts and “Teakages between ‘all case. 
elements. Provides a f V checking for 
shorts and leakage up to 5 Me ner between any and all 
the terminals. Continuity between var section individ- 









ually indicated. ¢ Elemental switches are numbered in strict 
accordance with R.M.A. specification. The 4 tion fast-action 
snap switches are all numbered in exact accordan ce with the 


standard R.M.A. numbering system 














Superior's New Model TV-11 
Standard Professional 


TUBE 


PICTURE 
TUBE 
cas TESTER 


Superior's 











@ Tests all magnetically deflected tubes . . 
in the set. . . out of the set in the carton!! U e new self-cleaning Lever Action Switches for ind 
element tecting ecause elements re numbered 
© A complete picture tube tester for little more gg ph esting Seco sea hace 1 Pi Bes edad 
than the price of a ‘‘make-shift’’ adapter'! can instantly identify which element is under ¢ r 
b ot . aments and tub th flan 
7 » pin are truly tested uM T 
as a ns may be placed in t tr 
when ne 
The M ¢ TV does not use any combination t 
tead individual socket are 2d for each t 
T t me ble to damage a tube by 
? ng « ket 
F rv g built-in roll chart provides complet 
3 tu 








EXTRA SERVICE — The Mod 
ve \ nser Leakage 
rated in this model will 











TRANS-CONDUCTANCE TUBE TESTER 


ee ® TESTING TUBES *® NEWLY DESIGNED FIVE POSITION LEVER 
Superior's New Model TV-12 Employs improved TRANS-CONDUCTANCE circuit. A SWITCH ASSEMBLY. Permits 
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oan \, om 
‘ae ee eee TESTING TRANSISTORS 
- Santane- salaies A transistor can be safely and } 
Pteq tested only under dynam 
rs ? Model TV-12 will test all tran 
pproved manner, and. qualit 
& NEW LINE VOLTAGE ADJUSTING SYSTEM. A tapped Ona special “transistor only 
transformer makes it pos pensate for - 


and the instrument meter against damage due to ortable cab tk 
overload or other form of improper switching . Is for only 





oe voltage variations to a tolerance of better than medel 
: housed in hand 
w SAFETY BUTTON—protects both the tube under test : ome rugge 









ALSO TESTS EXAMINE BEFORE YOU BUY! 
TRANSISTORS! UR TAss ALL Les 


PULL VEAL LEEH LCE LEEALLELLLEEL CEA 
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Superior's New Model 670-A 


SUPER-METER 


SPECIFICATIONS 
ADDED FEA 
0.C. VOLTS: 0 to 7.5/15/75/1 : ) Volts Built-in ISOLATION TRANSF 
A.C. VOLTS: 0 to 15/30/150/3 B. Volt sibility of burning cut 
OUTPUT VOLTS: O to 15 
0.C. CURRENT: 0 to 1.5/15 
RESISTANCE: 0 to 1,000/100,000 ¢ 


CAPACITY: .001 to 1 Mfd. 1 to 
checking quality of electr 


REACTANCE: 50 to 2,500 Ohms 
INDUCTANCE: .15 to 7 Henries 
DECIBELS: —6 to +18 +14 to 








acreage TTI = 
Me Superior's 20,000 OHMS PER VOLT 


D nme"! ALLMMETER i 


a I A Includes services never 

c before provided by an 
instrument of this type. 
Read and compare fea- 
tures and specifications 


6 G below! Superior's 


FEATURES 


yeseee = icc oo) Tyco, GENOMETER 
\ a Microampere meter with 
I * mirrored scale TV-50 


@ Built-in Isolation Transformer A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing 
@ Use of the latest type printed circuit and 1% multipliers 


assure unchanging accurate readings A.M. Radio + F.M Radio « Amplifiers ¢ Black and White TV « Color TV 


SPECIFICATIONS R F SIGNA a GENERATOR: Provid t 
8 J Cc Fy ge RANGES At a sensitivity of 20,000 Ohms per Volt R f K 


Me 











| 
| 
| 
| 
| 


7 Ac. ee RANGES At tivity 5,000 Ohms per Volt VA ARIABLE AUDIO "FREQUENCY GENERATOR 


mete 





: RESISTANCE RANGES to 2 2 ms, 0-20 Meg ’ ¥ o BAR GENERATOR 
2 CAPACITY RANGES fd Af ay = oon. Te \ 
- D C. CURRENT RANGES: 





. caees HATCH GENERATOR 


: DECIBEL RANGES: —6 db t tt Sate Git Gat oe 4 + DOT PA TTERN GENERATOR FOR COLOR TV 
RF SIGNAL TRACER SERVICE: Enable tructions; pair of V Receiver tube by 
wing the R.F. signal from the antenr > ite : . f r conver * MARKER GENERAT 
aker of any rad | 4 ord prov 4 £06 n t 
ng that signal a ba re- Signal T be and y 2s K 
ent to first i ‘ ‘ I 
nally the pone 
ausing the trouble 
\UDIO SIGNAL TRACER ye 


same manne 





ed for the 


rouble in all audio a 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER - NO C.0.D. 


“TRY ANY « | MOSS ELECTRONIC DISTRIBUTING CO., INC. 
instruments on this page, Dept. D-260, 3849 Tenth Ave. New York 34, N.Y. 


Please send me the units checked. | agree to pay down 
payment within 10 days and to pay the monthly balance 
as shown. It is understood there will be no finance or 
down payment and pay balance interest charges added. It is further understood that 


10 days before you buy. If 
completely satisfied then send 


as indicated on coupon. No should | fail to make payment when due, the full un- 
paid balance shall become immediately due and pay- 
able 

Name 

fied return unit to us, no | Address 


Interest or Finance Charges 





added! If not completely sotis 


explanation necessary City Zone State 


All Prices net, F.0.B., N.Y.C 


— <p cme cme cee we owe ee ee oe oe eo eee ee ee ee eee 


—— — << = ome or eer oe oe 


TTT 
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TEST INSTRUMENTS 


ff identifying the transistor group, typ 
Y cal meter readings are given in the 

next two columns for the LO and HI 

iti f the test switch. The dif 


positions ¢ 
ference between these two give the 


net change, a measure of rela é 
sitivity. , 


e If some other mete: ‘ 
results of the table can easily 


adapted, provided the mete} X 1' , 
resistance scale is reasonably sensitiv 
The internal battery of the meter o1 


this range should be bet 

4.5 volts and the center scale for 
same range should read betwee l 
and 3,000 ohms. 


¥ 
~“ 


bal The following example relate 
table’s meter readings to anoths 
having a center scale of 1,000 


Rie Ft ay 


and a 3-volt internal battery ! 
X100 resistance range f 





— —S sensitivity of ‘such a met or } 
ait ees - 
"ge op > |i 7 range can be calculated I ‘ 
Ree ey j eS y) o divided by the center-scale readin 
j * 3 el ’ 
eu a 1,000 ohms, giving a f cale det 












AMPHENOL accessories present the best tion (with the test leads shorted) 
qualities of modern design: attractiveness 3,000 wa or 3 ma. TI apare 
and efficiency. 1.5 volts divided by 2,0 hn 
wa for the Precision 120 used i 
table. Thus, the substitute ete 
a sensitivity of only one-fourth tl 
of the meter used and it can theref 
be expected that the rea n¢ obtaine 
| for the average transist wil 
| approximately one-fo 


readings shown in the 



























The more sensitive mete A 
criminate more between ¢ i and | 
transistors, but there i ifficient | 
tude in the check method te ta pr 

transistor even with the le el 

one. As a corollary, if the cor 
wishes to build an independent trat 
tor checker with a battery and milliat 














meter, he will be well ad 


| a meter having l-ma f ile def! 

| tion, for convenience in 

Before checking a tra tor 
triode, check each B to E and B to ¢ 


diode of the transist« 
back resistance. This eliminates trat 
sistors having obvious defect nv 
ing short, open or erra 
tent) readings. 


Parts for transistor checker 
1—56, I—10,000, 1—220,000 ohms watt resist 


onl y MPHENOL offers a [ four! mn Pg le 





chassis; I—spdt switch; 2—tip jacks 
Only AMPHENOL TV accessori id Because of the. rugged construction 
sories provide you and the long operating life of tra 
tors in general, be cautious abo 
ing the transistor for poor cir 


Appearance, Performance, Quality and Price. operation. This is a 


approach from the method we have 
SELL THE FINEST! SELL AMPHENOL! | been accustomed to in ibe cre 
where the tube turns out to be the 
culprit perhaps 90°; of the time. Ir 
AMOWENOL normal use, a transistor does not dan 
AM PHENO! ves age or deteriorate easily although it 
———— does not take much to damage a tral! 
; sistor through excessive voltage 
excessive heat. Even polarity reversa 
| need not harm the transistor as lon 
as the maximum voltage and current 
rating not exceeded EN 


with the winning sales combination of 


Va Ly a 





are 
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TELEVISION 
@- j 7 
TN pulst 
‘ 
3 / 
) 
~ © a" F; 
* 
EE @ | 
| 
J © ! 
Kav Lab closed-cir 4 
cuit r\ monitor 
H ‘ ‘ ‘ 
‘ t ne \ ( re 
the , r il il é 
ec ectro! ( Blanki: . 
era f i} te camera tube | 
( mie i ts r ! vider ! 
( t i { ice Inve 
elec ! l i canning I 
ne ft é ene f t pulse 
hror an ‘ , the ( ‘ t 
defle ! ire 
10! tem (Fi ) t ne} ? : = 
wane ae = Syne generation for ITV 
‘ } tu tube rhe | nt 
r e 7 ip al te ota . 
" ce ‘ t need ‘ rt 
Pine tele on n r mercia da 
no onté and vel i ( | e rate i i { ( 
yi } trol the |} nt ! ert adva ave ¢ je 
cal motior of the ( s» bean { rate l I i 
the rec pict e. H ion rece 
i l ert il pulse r il nadaust r 
contre the canni 1 ( F eve! nonst ine I 1) s 
} ture tube ot a | ( Mie t are ni I ( lor ( t 
on viewel Ir f t ad time used f pe 
tels recelvel otte ( i \ vm enerat , 
closed-circuit tele viewer, ht operation ca he 
iddition to these viev yulses a pa hown in I = 
ot mila timed } f ( trol the generators are requ 
time ine nnit it a line rate 15,7 
e, the scant at a field ite IT Ot ‘ 
y qi¢ il li ¢ ont il na ‘ 4 } 
r tne cene ent to came tube 
viewer picture tube. tube sweep circuit P p , 
a canning beam move ! te} to on separat Line 
reproduce the Imayve 1! tne ime circuit ol tney 
orderly sequence it wa released with the video and 
Blanking pulses are sent betwee: the viewer. 
| , 
Autl oe - thi | ple al “ ‘ ts Sequential and e seannina 
0 (Macmillan) ene! a pulse ac é 





Fig. 1—Block diagram shows components of a basic television system. 
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Kay Lab closed-circuit TV camera. 


first. In commercial telecast practice the 


half-line relationship is the quotient 








- " } Ral o¢ . 
of the line rate divided by field rate: 
ine line rate 15,750 
621 
Dp field rate 60 - 
Th pi elat ns! petwee ne 
1 el rate ainet wit a 
ounter cnain 
4 compared to 
ene ( 1 ! 
I ibmultiple 
‘ Ir ther 
ga ire lene 
it ire 
. r 60 vcles 
| hod of d r € n com- 
i telecast pra é a we a 
l yt? cy é 1 
BZ our t the il 
t 5 a0) 
5 ad he 
rates iV e¢ nea 
15,734.26 ar 5 1, respec 
Still the f the two 
a NE N SEQUENCE NE 
# i2 
; “ 14 
| ~ + 45 
c +6 
— : maneteatrentnct— 
EX TIA NTE OL ATE 





a 

‘ vr } 
coal ve 
UNICTR 





FIELD VERT 
PULSE GEN SYNC~BLANKING 
{ — 





PULSE 


60 PPS 





4 


60°U PWR PULSE 






Fig. 5—An interlace pulse generator. 
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rates remains at a fixed value of 262! 


to establish proper interlace. 


In industrial TV gear the field rate 
is locked at the power-line ftrequency. 
A power-loc ked system r iscep 
tible to hum disturbances To? tal 
a constant count and, at me time, 
lock in at the power frequency, a phase 
comparison circuit i equired. Its 


function is to compare the field out 
the 


put of 


counter with the 


line frequency, developing a correc- 
tion voltage that is supplied to the 
double line rate or master oscillator, 
Thus the line-rate frequen s held 


to a rate that is proper 
half-line multiple of the field rate 
while the field rate is fixed to the 
freque ncy. 


always the 


powel 


Thus the major component cireuits 
of a pulse generator are: } ming 
generators and shapers, p ( nters, 


comparison systems. 
Pulse formation 

The two basic pulse-forming 
tors are the blocking- 
the multivibrator, 
the formation of 
waves fot 


tube oscillator and 
comme 
deflect awt 
oscilloscope 
picture tubes. 

A typical blocking-tube pulse genera- 








tor is shown in F 6. It does 1 differ 
too much from the fam otk 
forming blocking-tube oscillator. Ih 
tead of a sawtooth tage being 
formed at the plate, a | forme 
it the cathode. 

The grid waveforn 
approximately the uY of 
a sawtooth-forming blocking-tube cit 
cuit where the grid t tant 
determines the oscilla el 


Once capacitor C is charged t i high 


negative voltage the tube remall cut 
off until C discharge ficiently 
through resistor R to reach tube con- 
duction bias. When tube nt flow 
begins, the feedback via the ci 
tube transformer drive the grid in 
the positive direction rapid r} rise 
continue until feedba ! ‘ 
able to support any furths rid volt- 
age rise. Grid current fl acts as a 
limiting factor on gri r Ase 
beyond a certal! t « cle 
reverses and teedbac} i < 
tion that drive the ¢ é nd 
cutoff by charging C to a high negative 
voltage. Hence a new cycle egil 
with the discharge of capacitor C 
So far as pulse generatior con- 
cerned, the time of tube « duction 
is important. During this interval the 
flow of tube current throug the 
cathode resistor generates a positive 


cathode 


interval 


short-duration pulse acro tne 


resistor that continues for the 


the tube conducts. However, the sync 
and blanking pulses are of short dura- 
tion with a much longer interval be- 
tween pulses, Generally the pulse is 


only some 5-15 
Thu 

a pulse 
short duration in 
spacing between pulses, 


of the pulse period. 
blocking tube is ideal for 
generator, forming a pulse of 
the 


the 


comparison to 


The multivibrator 


a pulse 
cal—on 
much Ik 
second 


} » ee 
long-tin 


duct f 


time th: 


for 


e o 
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.. Sw ae 
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a much 
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bec ause of its 


circuit 
time 


pulse at the 
the long time constant 


during 
A long 
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long 
look at 
is really 
the 
dent po 
Just 
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tube 

course 
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formati 
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It 
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pos 
of 


short-t f 
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because 
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this pulse as 
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lve 


short 1 evat 
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orizontal 
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SHORT PULSE -WIDE SEPARATION 


Fig. 6—Blocking-tube puls« 





Fig. 7—Multivibrator and 
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TV DX Aboard Uncle Sam’s 


mighty new Flat Tops... 








RADIO-ELECTRONICS is happy to 
announee that TV a d.4 is again 
a regular section with Mr. Rob- 
} ert Cooper of Fresno, Calif.., 








editor. It will appear every 
alternate issue. This mouth (I 


eriew of 1956, and some hints 













on the future. 



















By ROBERT B. COOPER 


ANUARY provided dx-e1 est 
rn United States witl everal 
rood = sporadic-E pening (here 


BOO } 












ifter abbreviated E’s) during the thire 








veek, with conditions peaking fror 

I8th to 20th. Richard Lowry of Temp! 
Tex., reports reception of XEQ, char 
nel 9, Mexico City, on Jan. 19 t n 







Thi 


aistance 


in that an\ 






mid 
mila 


ates, last RADIO RECEPTOR 
ESeety ts Se ae ee Selenium Rectifiers 


ind 13th active for western and soutl 

rn areas. March wa omewhat better Eh ESO . ’ 
oad Ee eens wited wens we Galt meet the rigorous requirements for 
tates on March 11, 16 and 20 ; 


nil an mated Medal te Acct ball: top performance and dependability 












cation of our summer skip season. April 
15 saw one of the largest, most pro- 
nounced ope es ever observed fo ' ° — ‘ 

" pss Aboard the new fleet giants USS Saratoga and Forrestal 
\pril. An example of the unusual scope sik ig x 
is the report by Hamilton of Hannibal, are power conversion units made by our customer, Ther 
Mo., who logged WCBS, WRCV, WBZ, Electric and Machine Works, Chicago, III. ind key 





WCR, WCAX, WSYR, WIRI, WMAR, 
WFIL, CFCM, WABD, WRCA, WRGB 


lenium 





component in each unit is a Radio Receptor S« 






and WTWO between 9:27 a.m. and Rectifier. 
1:59 p.m. The frequency of E’s after You get the same top quality and long life demanded by 





the 15th increased with E’s noted on 
April 20, 21, 23, 24, 25, 28 and 30. 

May was slow to begin for E’s over 
most of the country, with only scat- 
tered openings previous to May 12, 
when an excellent skip opened for areas 
west of the Mississippi, from 3 p.m. 
EST to midnight. All E’s seemed to 
vanish between May 21 and 30. May 
ended in a better light, however, with 
a double-hop sporadic-E opening (1,500 
miles and farther) from central and 
southern California to Ohio, West Vir- 
ginia and Pennsylvania after 11 p.m. 
EST on the 30th. The morning of May 
31 brought more double-hop E’s, with 
WUSN (2, Charleston, S.C.) and WSB 
(2, Atlanta, Ga.) reported from sev- 
eral locations in California. 

An increasing number of observers 





the Navy when you specify 
RReo. rectifiers with “Safe 
Centers” for all radio and 
TV replacements. Next time 
you order from your parts 
















distributor be su 
Radio Recepto1 units. 
There’s a standard replace- 
ment available for sets of 
every radio and TV manu- 
facturer. 


you get 













Semiconductor Division 






have begun to report “short bursts” ° 
reception much like regular F’s, Radio Receptor Company, Inc. 


with the exception that duration is : : ° . 
Radio and Electronic Products Since 1922 


i few seconds. The majority of 


these bursts are from stations normally 240 Wythe Ave., Brooklyn 11, N. Y. « EVergreen 8-6000 
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seen via E’s (400 


Sonotone’s 2-model line 


small dust particle 
layer at such a hig! 


bad ege friction between dust 
simplifies ee 


up, leaving a trail of 








trail has the same 


cartridge replacement! 0." 


some distant point. [he 
is because the Cause 
trail soon dissipate 
part about meteor 
that it is possible 
ee any time of day! 
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TAKE THE PLACE OF... evening of April 
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mes 
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4 
P . being noted on ; f 
reception from Haw 
a Rah BB ee BREE ee, es a , AE Pte ea pine nightly feat 


are 2,600 miles to t} 


You finish jobs faster, please customers more, 3,000 to Manila 
Long-term predict 


when you standardize on Sonotone Ceramics conditions during Au 


ber have it that E’s w ff 
Why juggle a handful of different cartridges, when it’s so much easier and harply about the 
faster to stick to just two! Sonotone single-needle 1P and turnover type With only _ scatter: 
2T are all you need for over 90% of quality replacement jobs. ps Sera gee — 
These two Sonotone cartridges fit practically any arm. They’re quick — reaching a 2- or 3-day 
to install. And remember, Sonotone cartridges are more than replace- (uring the first thre 


dl F i } Ten] ; ° tember. TI l weak will 
ments. They’ll give better response than original equipment...enhancing ' ; | 7 . ; 
' a large slo noving 
your reputation for quality work. “dé pg tr Rae cesses 


a an Long-haul F2 skip wil 
New standard of the phono industry ALD ye A go as high as channel 


In more than half the quality phonographs 2 <a \S ’ 





observers should not neg 


— - 


made today by leading manufacturers low-band channels. Watch for |} 





you ll find one of these Sonotone car tridges 
All the more reason why ou should 


reception from Centra ind S 
Riccar sl: + sctgteg one American countries it } mor! 


aX N ‘7 ‘ 
> ; in 
é a 

@: 

%, ~ ° ~ 

%, > any night of heavy aurora 


hours (7 a.m. to noon LST) 
N 


the northern sky. 


N rE CE RA MIC Meteor-scatter dx-ers hould wat 
» CARTRIDGES for the annual peak of meteorite sh 


ering during the second and 


ELMSFORD, N. Y. weeks of August. The frequency 
In Canada, contact Atlas Radio Corp., Ltd., 50 Wingold Avenue, Toronto | MS bursts may increase tenfold 
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TELEVISION 
TV SIGNAL 
TROUBLES 
before thi 


receiver 








{ 
Image orthicon camera control—operator adjusts setup and i 
level on knobs P and G. Camera controls are on sloping panel. 
V STATIONS usually but not For example, suppose a program r} , 
always transmit consistently cor ising two cameras. Camera 1 is be t creer 
rect signals. Sometimes the sig having normally l-a). Camera hang gy le 
nal departs from the ideal and, 2 is peaked up around 6 me and show gnal at his é e he 
when this happens, the effect is likely overshoot (Fig 1-b) Each of these not ‘ I t rst t. Now 
to show up on receiver screen Of signals is seen in the control room on if the nt é 
course, some troubles are due to equip its camera-control scope if erat t! 
ment failures, but others are due to sets the video gain on each camera con tne l 
misadjustment of equipment Often trol to read 0.7 volt on its scope. Both 
this occurs outside the station. Net cameras are looking at the same scene. w 
work programs pass through innumet The director switches camera 1 on the nerea et the views 
able amplifiers. Many technicians con air. The viewer adjt 
trol them before the ignal i ilred 
Sometimes troubles are additive a 
sometimes equipment cannot be serv 
iced without interrupting the program 
Many viewers will watch any kind of 
program material without complaining 
but the lightest technical trouble 
howing up on receiver screens will 
guarantee at least a few phone 
to the station. Most viewers are 
innoyed by changes in contrast. This 
likely to occur when the tation = 
switche from a studio camera to a 
film camera or from a local to a net 
work program 01 ometimes even 
between studio cameras. It is often due 
to changes in video levels. The change 
may start in the originating control 
room and yrow progre Wely worse 
right through the transmitter 
This trouble is often traced to mi 
reading the copes. First the camera 
ontrol operato? et the video level b 


it the output of each camera. Then the 
ontrol-room technician sets it for feed 
to a line. If it’s a network feed, the 


telephone company may set it many 


times. The receiving station sets it at Fig. 1—a, Camera 
its control room, then the telephone output on a wide- 
company again. In addition, the trans band scope; h, out- 


put contains high- 
frequency over- 
shoot; ¢, same as b 
but with scope 
sistent. Unfortunately this is not so. bandwidth limited. 


mitter has several shots at it. Now if 
everyone saw the same thing on his 
scope, the video level might remain con 


c 
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ae ome an be increased t ‘ Fig. 3—a, An evenly 
lighted scene; hb, 








leve ( ) 
TI > Same scene with 
ee 9 bright reflected high- 
a 2 P a light—blacks are se- 
ne ip an ©%x verely compressed; 
ns. Ir i icK deta : ce, Same scene with 
more easily thar hite. The setup (d highlight limited. ¢ 
normal. Ordinarily he ! t at 10%. ignal which ilst 
a ‘ , n : 
A a) at But ippose he me I r 
, from the netw k Ni | , } nN il 
} fs trol vel! the height ne Vn I I I 
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Y Y ne I rs What he ece ne the ipy rent t 
‘ nu vork, however, can | TI on 
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) } r ised to clea ! i cont ra 1 Si 

nace ¢ f 7 
iH : ; 0 there no other loca Esser DS I e econo! 
ile tially it receives a ! be 

king ‘ 
enir Y ! ss ' 
ee , then reapplies it to the } ! (if 1] 

eal eal ‘ This syne clipper is ad If it smaier statior , . 
| ‘ ; 

} i ¢ ' é } set to clip more than Tew it time espe 
he iu ne ¢ ¢ clip into the blanking nave I neil 
ba , , c¢ If he wants Thus if the network tne I tw : 
to ent P hit Wy e letter much setup, the local t n can tne ame ontr: 

Oo! } y } may reduce it (Fig. 4) Hence atched tube 
. ble Ar idic 
er I y he é below But now if he il p 
. fo?) n 
( erer f +} 
A It] } ; 
functior t m1 
oan ti j 
tor } n ont 
mplif So car 
tne ¢ r I the 
= i ing 
( e} I The 
} e made 
he np off VI 
ke P Y nto the 
clan may n take tl 
tiated sync } es, pl 
clamping informatie 


Fig. 2—a, Multifre- 
quency burst fre- ‘ 2 
quencies are 0.5,1.5, * y pou ce 

2, 3, 3.6 and 4.2 me; - 
b, burst through A cleaner type of t 
b IRE rolloff filter, to a loss of low fre 
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IVER UNITS 


LIFETIME 





HIGHER POWER RATING...HIGHER EFFICIENCY, TOO! 


Designed to pack a terrific sound “punch”...to pene- 
trate high noise levels...to project sound over great 
distances, the new Jensen LIFETIME Driver Units will 
do the job better, more dependably, and more econom- 
ically than ever before. 


The D-30 (30 watts) and D-40 (40 watts) have higher 
power ratings than comparable previous units. This 
means that the projector can deliver more sound out- 
put and better coverage when called upon to do so. 
Moreover they are more efficient although their cost is 
approximately the same. This means more sound out- 
put per dollar...more sound output per watt input... 
saves amplifier power and cost too. 

DD-100 Superpower Driver (100 watts) is a new ad- 
vance in packaged sound power, for an integrated unit 
with such a high power rating has never been available 
before. It makes possible concentrated projector arrays 


SPECIFICATIONS 














with a power capacity of 1606 more 

We are so confident of the 1esign, skilled 
craftsmanship, precision mate! ireful inspec- 
tion that go into every Jé ime Driver 
unit that we are taking th edented step of 
guaranteeing each and eve ( nst electrical 


failure indefinitely. Should any 
time when used under norn 
will either repair or 
service charge 


Jensen LIFETIME Driver Unit 


nit fail at any- 
iditions, we 
without 





ption 


yut members 


of the new Jensen Profession eri 2 group of 
speakers covering every requirement for effective sound 
communication and entertainment commercial, in- 
dustrial and institutional sound tems. We'd like 
to send you Catalog 1070 whi ntains complete 
information. 

Set? Teh? Het? Hatt Pt? ety? aby? Petyt Pete? Pete? Petey Pete? Pete Peay RAN AN RAN 
> 

= 

< LIFETIME GUARANTEE a 
> D-30; D-40 and DD-100 Life 

S t 2 
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> é 
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$ g 
& JENSEN MANUFACT 

5 ) i 2 
© BEASTS AAS ATS ARNG LATS ADRS LABS LATS ADS LATS ADS LADS LADS LABS LAD TO 


ensen MANUFACTURING COMPANY 


POWER IMPEDANCE | FREQUENCY Lis 
MODEL RATING® OHMS RANGE LENGTH DIA PRICE 
D-30 30 w 16 15- 7.000 ae 4 $27.5 
D-40 40 w 16 5-10,000 a 4 $36 
DD-100 100 w Y; 75-10,000 He 8% $96.5 
6601 S. Laramie, Chicago 38, Illinois - 
AUGUST, 1956 
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for All 


RECORD 
SPEEDS 








The 








Record Changer 


Model RC-456 


for 78, 45, 333 and 
1634 rpm records 


Pe TT eee eee TP eyes sy yy TT 
ROCKBAR CORPORATION 
650 Halstead Avenue, Mamaroneck, N.Y. 
Tell me all about the COLLARO 

RC-456 


Name _ 
Address 


City__ ....Zone State. 
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FROM DELCO RADIO come the s| ikers 


with highest performance. You trust them...so 
do your customers! 


Engineering skills of Delco Radio and General Motors com- 

bine to offer a full line of speakers for home and auto radios, 

phonographs, TV, and Hi-Fi. National advertising behind 

the Delco Wonder Bar Radio develops a bigger service 

market for you! For fast service call your UMS-Delco 

Electronics Parts Distributor. D E LLCO 

14 Standard Models: Designed and built to R.E.T.M.A. ae _ a 
standards with heavily plated metal parts and Alnico-V i WV ON 0 es : 
magnets. Precision felted cones give uniform response over 


full operating frequency range. All are fully dustproof RADIO 


and dependable. 


Dual-Purpose Hi-Fi Model 8007: A superior speaker for 
custom-built audio systems and for replacements in AM, 





| 





DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 


FM, TV and phonograph sets. Size 8”, 50 to 12,500 CPS GM 

frequency range; Alnico-V magnet; 10-watt power rating; a 
i ” } H PARTS SALES) — : - : — LINE 

4.1 v.c. impedance; 1°;¢" voice coil. EEE Distributed by Electronics ee eee 


A complete line of original equipment service parts from the 
C R L D L =EaA DD & 1 N l 
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TV 
SERVICE 
CLINIC 


Conducted by 


JERRY KASS 


HE drive voltage fed to the grid of 
a horizontal output tube must have 
some definite waveshape and ampli- 
tude, depending upon the model, for 


normal operation. Poor waveform or 
either excessive or insufficient drive will 
not only distort the raster but can 
seriously damage components in the 
horizontal output, damper and_ high- 
voltage circuits. 

The horizontal output stage is nor- 
mally biased deep into cutoff. When 
plate current does flow, it produces 
horizontal deflection across the right 


two-thirds of the screen; damper cur- 
rent furnishes deflection across the left 
third of the Thus it is at ap- 
proximately this one-third point where 
the transition from hori- 
zontal output tube current takes place. 
A drive line will this 
transition is not smooth. 

While values 
selected to provide proper grid drive, 
many manufacturers include a drive 
control in the output tube circuit 
to compensate for changes in component 
values and voltages that otherwise, in 
time, may annoying drive 
line or severe nonlinearity. 

However, improper setting of this 
control is often more damaging than a 
slight change in fixed values. 
Excessive drive can produce high-ampli- 
tude transients that the damper circuit 
cannot quench, producing white bars in 
the area where the drive line might ap- 
pear. It may also produce arcing and 
corona in the high-voltage power supply 
due to increased high voltage. 

Insufficient drive reduces the normal 
grid bias, producing excessive plate 
current flow. The tube, thus overheated, 
is shortlived and often gassy. 
In addition, the heavy plate current of 


screen, 
damper to 
when 


appear 


grid circuit may be 
grid 


produce al 


j 


circuit 


becomes 


6 . 
) 
~ } t > 
a4 > ~ 
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Fig. 1—Admiral 19E1 horizontal drive 


control circuit is used in many sets. 
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the horizontal output tube, which flows 
through a portion of the flyback trans- 


former, overheats the unit as well as 
associated components. 
Aside from the obvious drive line, 


improper drive setting is indicated by 
a picture greatly stretched at the left 
and somewhat compressed at the center 
and right; this cannot be corrected by 
adjusting the linearity control. 

The drive control is usually a poten- 
tiometer or a mica type 
trimmer capacitor. Fig. 1 shows the grid 
circuit of a horizontal output stage in 
the Admiral 19E1, a fairly common 
circuit. A 10 160-uuf trimmer is used. 
The entire input voltage is developed 
across Cl. The trimmer and C2 in series 
act as a capacitive voltage divider 
feeding the output grid across R. The 
lower the capacitance of the drive 
control, the greater its capacitive react- 
ance and the drive 
across it. 

Improper adjustment of this trimmer 


compression 


voltags developed 


often causes insufficient width and 
brightness. For best adjustment of this 
and most other circuits, turn to an un- 
used channel. Set the brightness control 
slightly lower than normal and turn 
the contrast down. Then turn the hori- 
zontal hold completely to the left. 
Finally, turn the horizontal drive screw 
to the left (out) as far as possible while 
still maintaining slight tension on the 
trimmer plate. If a white vertical line 
appears on the screen, slowly turn the 
drive screw in until line ist dis- 
appears. Do not use the control 
to obtain correct width and linearity 
Leave these for the width and linearity 
controls. 

Fig. 2 shows a late? Admiral, 


6SN7-GT 


+t ? 1 
ey 
> 
t 
Fig. 2—The horizontal drive control 
is a potentiometer in this receiver. 
the 23B1AZ, using a 150,000-ohm poten- 


tiometer as the drive control 
is in the plate circuit of the horizontal 
oscillator and controls the B-plus volt- 
age on the plate of the oscillator. Being 
decoupled by the 0.1-uf the 
drive control is not part of the oscillator 
plate load. By controlling the oscillator 
plate voltage, the drive control 
the output of the oscillator and, 
the grid drive to the h« 
tube. 

Fig. 3 shows still another Admiral 
circuit—the model 20Y4D setup. Here 
the 170-780-uyf trimmer is in series with 
the output grid resistor. The reactance 
of the .0047-uf blocking capacitor being 
relatively low, the oscillator output is 
divided between the trimmer and grid 


This unit 


capacitor, 


varies 
hence, 
rizontal output 


RAUVUIO-cLEC IRONIC 5 


resistor. At’ maximum 
drive control supplies 
drive to the horizontal 
cause a minimum amount of voltage 
developed across it. 


capacitance 
maximun 


output tube be 


Fig. 4 shows a variation in d 
control circuitry, used in tl Zenith 
chassis 21L21. Here, with the output 


tube cathode unbypassed to grou the 
horizontal drive 

between grid 
part of an ac 
with the 330- 


trimmer 1 conn 


cathode ind act 


and 
voltage divider 


ef coupling capaciton 


i ti,” ~ 2 
tn ) < 
2 
$ ; 
' 
Fig. 3—Still another capacitor typ 
horizontal drive control arrangement 
While there are some variation 


manufacturers’ instructions fo 
ing the drive control, in general set the 


drive at a point just before left-har 
stretch or center compre lor ta 
place. Then adjust the hor nta 
linearity. Where possible, a linear 
generator such as the er r t 
should be used Where the drive nt 
does not correct the drive bar, caret 
check all resistors and capacit 


the grid circuit of the horizontal « 
Also check the amplit 

oscillator output. Replace the hor 
oscillator tube and check all tub: 


stage. 


ages. 
Overdriving the outp 
more than apply an exe ve 
voltage; it will often distort t 
put waveform and cause t 
oscillate, producing one « ore | 
vertical lines at the left side 
picture 
The principal danger in 
is in not producing sufficient 
bias. Most output stages ise P 


cathode bias to supplement the g 
leak This affords ome protectl 
to the horizontal output tube in case 


bias. 


drive failure. Without cathode b 
insufficient drive may permit very hi 
cathode current (greater than 110 
or so). Thus, in horizontal sweep 
high-voltage problems, always mak« 
quick check of the horizontal output 
stage grid circuit. Test both the saw 
tooth drive signal and the evelopec 
de bias. 
Ringing in raster 

An Arvin chassis TE-290 came 


with no picture. After correcting tl] 


6SN7-GT ¢ 
—< = 
+ +t === J 
$ , 2 if 
.7 73 
a tn 
Y 


Fig. 4—A resistance—capacitance volt- 
age divider varies horizontal drive. 
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Ant eS _ = Sv Gg oo ea 


TELEVISION 


ther I However, he g raised the 
f / d ke ft clea f p a 
loa eordate anu a stance {Ou 


ie ae ae London, ¢ > 


You did not state whether you re- 
placed the balancing capacitor in the 
le of the horizontal deflection 
if not, If tl doe ot 


ado so n 
ry everal value of balancing | 
ipacito Try values as low as 22 and | 
I h as 47 uwuf. Somewhere in thi ia 7 
range you should hit a value that will meat : 
ppl the correct capacitance to bal ; ' 
ari out the capacitance of the uppe1 


ding to ground, Also try redressing 


in the damper cient THEN HERE IS YOUR OPPORTUNITY FOR 
Vertical foldover 


Pala AN ENGINEERING ASSIGNMENT WITH 
ng te Barley rag Reto THE RCA SERVICE COMPANY | 


the picture I went through a l the 

checks but cannot eliminate the ba . « «And you'll be eligible for educational bene 
Palins one We wate: Sak dha pele RCA’s liberal Tuition Refund Plan, a real | 

can't be straightened out. All compo- that actual engineering education 

s have been checked in the ve rt ca Many other company-paid benefit 

Tol. "4 — amplifier circuits—f. 2, starting salaries + pleasant suburba 
Assuming all components have been tion expenses paid 

thoroughly checked, make sure the line 


age is at least 110. While most sets Which of these engineering fields do you prefer? 


operate fairly well down to 105 


The waveform is distorted and the point 


ts, certain troubles, such as foldover, e Missile Electror 
can occur in this voltage range. I P 
] @ \a at A 
ume also that you have replaced the 
6S4 vertical output tube. This tube ha e Naval Electroni 
been the source of a great deal of : 
“41 ; [ iTicat t N 
trouble with some brands giving cor li. : 
iderably more output than othe ——_______—_ — 


try a few of these tube While on the 


hiect, replace the 5U4-G ARRANGE FOR CONFIDENTIAL INTERVIEW WITH 
Ricragenalig ig: Rsccce ge cigy Sonar se REPRESENTATIVES OF RCA ENGINEERING MANAGEMENT 


nay help. Change 
Re tee ee AT A LOCATION CONVENIENT TO YOU 
resistors were used in the plate circuit 


if the vertical output tube, with the Please send « 
most effective being a value of 560 oh1 
Mr. John R. Weld 





At the factory 1,000 and 820-ohm 
’ istors were used, Employment Manager, Dept. Y-8H 
You might also trv connecting a Radio Corporation of America 
05-uf capacitor across the width con A 4 Camden 2, New Jersey 
trol. This will increase width slightly 
sch quote: Waiveniad satel ‘wna. Way RCA SERVICE CO.. INC 
iften curing foldover problems. The “9 : 
high voltage will be reduced slightl 


but not noticeably. 
You did not state at what point you 
saw the distorted waveform. If it was 
the deflection yoke, the foldover may 
corrected by fitting the two core 
s closely together with air gaps of 
1/32 inch or less. This can be done by 
tightening the collar. If this doesn’t 
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you need 
complete line oj 
rit IF-RF Coils. 
of Merit’s other 
of transformers, 
yoke s and flybacks -~Me ril 
IF-RF Coil made in 

Merit factories with 





Me 
L tke a ll 


complete lines 


in 


are 











Merit is the only 


for ali 


lé source 
, } 
your coil and 
ransformer requirement 
t f q 
manufactures the product 
under thi 


which 
old 


b 1 name. 


Tand 


COIL AND TRANSFORMER C¢ RP. 


Street 
tiinois 


4427 North Clark 
Chicago 40, 


















TELEVISION 


do the trick, remove € collar a 
cores and smoot! er the ir 
between the cores 
Defective crystal 
A Sentinel mod 
a Cc a f is t 
fine ft ng had r é 
ber or an tud T} t 
it} weak « , ] 
the alignment 
a fie? bot } é Ok J 
a} tes ade ‘ ; 
placing it he é \ 
; / nts ti S ‘ cs 
i oe: : ton, Te 
with the alignment cw 
circuits, suggest t i n the 





amplifier. Since y fou a 


mplifier (6AH6) it 


video a 


that the trouble i ida ¢ IN60 
crystal detector. Actua is a 
common defect; the ing re jue 
to the short in the ¢ t in 
the crystal feplace tne hf tal 
and install a resistor of a ! 
100 ohms between the cont { of 
the 6AH6 and the circuitry fee the 
grid. Many othe) t to 
here and some later Sentine ( 
Poor vertical sync 


RCA (Te 1-D 
hich I have be 


stable ertica /) T/ t 
/ ection | fy 
f f f otl cr , f t 
se pt tor to fl) t 
tube have hee ‘ 
tors and resist { 
structions ; fou 4 
rep ced a ‘ f 
) e tha 1”) f) j 
I ¢ 7 care? / cl] 


and. ( hest I co 
forms. The trouble t s¢ 


Ss adnnoying, especia / 
circuit checks perfect 0 R¢ 
f buto said the f 

the set and that I 
pe pment with O é f RP 

ng nto the set, a 

things worse, I u ( é 
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ee 


The RCA distribute 
stating that value 
mented with in thi 
tical sync 1s not unce 
the cre if whic 
and where it can be 

Tr ncreasing t 
the plate of the ver 
rt} can be done 
to the O-volt lit 
ibout |] egohn ( 
160-volt point to 
on the vertica 
R184 ar R185 wu 
t! r original value 

Strictly hit-or-n 
i small capacitor of 
the grid of the vert 
to ground. Also, in 
R174 to about 75,00( 
tance ry erve ur 
hari terlace or 
picture If they do 
of the change. The 
probable troublema 
mentatior hould de 
ousne of the nstat 
Hot 6CB6 tubes 

0 e Ze t} 

ty che ' i the &¢ 
’ ‘ ‘ fé fa 

} t tube te 
al t ti and the 

¢ é é Si ef ‘ 
che htly bette 

ty o ti P eat 

that +} ” tht 
cia / d like 
this effect Vv. P j 

The ituation you 
by so-called “hot” t 
a very good noise fig 


having 
converte! 
used the e 


in the rf 


to 


where 


4 good nois« 


xtent 


ampli 


f 


a great improve 





ler 


é 


ceiver by making 
a good sign that th 
in need of alignment 
be aone Ww henever 
noted while the set 
technician 
of hot tube 
replacing 6CB6 rf 
is a good idea to n 


identification 


Fig. 5—Vertical s\ 


circuit 
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SPRAGUE 

























supermarket strategy 
helps build 
YOUR reputation 
».. Gives you 

the last word 


in design 


When you fix a set with S| capacitors, 
it stays fixed. One reason is tl . ie replace- 


ments are fresh when you | 


It’s just like the mode: ket! Big 
volume sales means fast turns roods. Fast 
turnover means the bins ar s filled with 
field-fresh produce 

Sprague capacitors sell faster than any other 
brand. Like the produce shelves at the super- 
market, the Sprague shelves a r distributor 
empty fast—need frequent refi with factory- 
fresh units. As a result, when you insist on 
Sprague, you’re sure to get the freshest capaci- 
tors in stock, in the latest designs 

Freshness is just one of the portant ways 


Sprague capacitors help you build 


1 reputation. 
So make it a point when buying capacitors to re- 


member the supermarket...andinsiston Sprague! 


Sprague Products Co. + Distributors’ Division of the Sprague Electric Co. * North Adams, Mass 


don’t be vague...insiston 





world’s largest capacitor manufacturer 
oO 
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ADIO & ELECTRONICS 
TRAINING AT HOME 


BUILD 16 RADIO 


CIRCUITS WITH NEW IMPROVED 
PROGRESSIVE RADIO “EDU-KIT”’ 
ag "ebro rave Blonder-Tongue | 


A Practical Home Radio Course fis 
é Inc., f 


*® No Knowledge of Radio Neces 
FREE HI-Fl, RADIO & TV SERVICING LITERATURE (See Coupon res nd 50 bana field, N. J 


*® No Additi al Part w Tools ieoedea 
WHAT THE “EDU-KIT” OFFERS YOU . gs «=—i(‘«‘«MSOUSTICAL. RESIST ANC 







new 
=|) Devices —— 


FREE SET OF TOOLS, TESTER, 
SOLDERING IRON, HIGH FIDEL- 
ITY, SIGNAL TRACER, CODE 
OSCILLATOR, PRINTED CIRCUIT 
SIGNAL INJECTOR 





MODULE KIT for engineer » 








® Excellent Background f TV 
eee Kit Her ding ey ge gs HOME RADIO COURSE at a 
ac Ee 




















price. Our Kit is desig 4 to trair s ak 
of th most mode nett ‘+ et ) ar < r 
ction practice a ) 2 mee 7 1 
anbn es ‘ od, ‘ a at w to w anc ‘ 
€ R ‘ a a : t t t vy ~ 
work with the rd type of r as w as t atest d ) 
ent of Printe t “ ¢ ’ 
Ye ' " ba ‘ Y wy t 1 } 
with RF and AF amplif . t ect 
arr ane P € 
t t Pr ‘ vt } 
e P Dy Ra & tr 
tra af N T a and } 
L Y w 16 Rece r ¢ 
s i t t « a how 
‘ a t ~ackG ‘ T € t Ker ( 
° . ‘ " f radi« science is : 
f many year f teact g and engineering experience « —_ . * talage I + quency Fx 
ov with a basic education in Electronics and nes ‘ — 7 for Y ¢ 
the complete price of $19.95. Everything is yours to keep. P g ; odule ten for oO 12 
é ind i 2 
Yo 4 ot ‘ , ¢ A bana ig 
de t need the slightest back- take The Edu-Kit a ws you ¢t 
Ground in + or science. Whether you | teach yourself at your own rate. No im pe sdboard bask 
nm Radio & Electronics | nstructor is necessary . . 
¢ an interesting hobby, The ‘Sdu-Kit — ] g Distributor 
courses of study, extra-curric ar activ Service Div és Aerovox ( orp., 
ities, industrial personne! training and " , ‘ Mt 







worth-wh 
Here 


we recei 


rehabilitation. The Edu-Kit s used yew be 1, ¥ 


Technical Schools, Jr. Colleges, Co BROAD-BAND AMPLIFIER, 


















4th st oes versities, Industr fir 
many ple tation Hospitals, Boards of high-gain high-ou 
radios S. Govt. agenc s + + Y ‘ y PY nity nr 
book Educational, Scientific pu pe , anity ante 7 
from them. Being as 1 ar tural Organizations (UNESCO) . ] gain and tilt 
Radio, | consider the money ~ Administration, and numerous adult ne pe , ’ " 
your course as a wise ir i radio and young people's gro . en and low ana 
have learned more from y r course by clubs. The Edu-Kit is also ‘ for y piiner itput 
actually doing, than 1 did fre an ex- with servicemen and veterans through : . = : 
course out this country and abroad t ( per ite I ible tiit and { 
Many thousands of individuals of all Designed for universal use, the Edu- rai N ‘ y 1 ‘ 
ages and backgrounds + successfully Kit’’ operates on any voltage from 105 Ba y © equalizer 
ysed the ‘‘Edu-Kit’’ in more than 79 to 125 volts, AC and DC. For use in needed, Universal input circuit 
countries of the world. The ‘‘Edu-Kit"’ countries employing higher line voit 
has been carefully designed, step by ages, & 210-250 Voit AC/DC mode! is er mode 
step, so that you cannot make a mis- available ! 





PROGRESSIVE TEACHING METHOD 


The Progressive Radio u-Kit"’ is the foremost educational radio kit in the 
world, and is universally « pted as the standard in the field of electronics training 
tu € 







speaker 


Goodmans A 





The , ern educational principle of Learn - 
fore you constru matics, study theory, practice trouble a £ e 
closely integrated am designed to provide an easily-learned, thorough and inter Rockbar Corp 


esting background 
You begin by 
the function, theo 





Ave., Mar 
radio parts of the ‘‘Edu-Kit You then learn 

ese parts. Then you build a simple radio. With 
to regular broadc ast stations, learn theory 





ELEC TROST ATIC SPEAhI 


































Practice testing build a more advanced radio earn 
more advanced Gradually, in a progressive manner, and at Vode ) / 
your own rate yourself constructing more advanced multi-tube radio freauencic 
circuits, and doing work like a professional Radio Technician wifes . of ar ee qu I 
a ¢ 4 vi 1s¢ yt on O ke ‘ . 
" " m9 
THE “EDU-KIT TROUBLE-SHOOTING t I w 72- or 301 ng respor 
1S COMPLETE LESSONS ot t 7 tubes. Cover p to 1 k \ 
You will receive all parts and instruc- You will learn trouble-shooting and nigt t nds with I rating 12 
necessary te & 16 different servicing in a progressive manner, You f 2 dh Max , es . : 
nd electror re will practice repairs on the sets that % = Va s 
you construct. You will learn symp iY t t itput tor ngie inche 4 
e toms and causes of troubles in home - . t per channel y j 
ytic » portable and car radios. You will learn yy t bs (180) ase 
eatin rdwa haw te aie te pretessiaees Signs 1c ; ne : laste 
tien ’ Tracer, the unique Signal Injector and . 4 in } Jerrold 
the dynamic Radio & Electronics Tester 12 Ch 
en t While you are learning Electronics Corp., 23rd & é 
hass tical way, you will be ab t < P} hia 3. P 
and niso receiv a a repair job for your friend 
ase of a ec bors, and charge fees whi Pp ; — oo. 
tr : cpeniodd aa ite dante ait ie IMPROVED ALL-CHANNEL TY 
v . 7 Consultation Service w AMPLIFIER, el CA-1, over 
The Code 1 any technical cuadiaiiies ‘ yr ) hand 4 Ah 
str Code Os J. Stataitis, of 25 Poplar Pl, Water - » Baek 
cil t F.C.C.-t bu Conn., writes 1 have repaired Ove atne : 
Quest rs for Radio ad F - a. - 
Ar ; : ral sets for my friends . Mi } at 
ve with ¢ money The “‘Edu-Kit’’ paid 
P 7 and the Ore I was ready to spend $240 for a Course I idé ix grounding 
gressive ‘ njector a High but § found your ad and sent for your cla ‘ ng radia 
Fidelity Guide and a Quiz Book wit." 4 ( price GJé and 
tw 6BQ ‘ Total ea 
FREE EXTRAS JA. tubes. Tot 
J Lor iT — 
@ SET OF TOOLS @ RADIO & ELECTRONICS TESTER sal B > 
@ ELECTRIC SOLDERING IRON e@ IESTER INSTRUCTION - . Sa > a : : . ° 
MANUAL @ MEMBERSHIP IN RADIO-TV CLUB: CONSULTA- l2 vy channels as ar a ’ 
TION SERVICE @ HI-Fi GUIDE @ QUIZZES e TY BOOK produce r 
e 20.00 
— —— a — INCONDITIONAL MONEY-BACK GUARANTEE~ == ‘ 
er with 
| ‘ ‘ M 
Z watt ] 
| OD Send ‘“‘Edu-Kit"’ Postpaid J enclose full payment of $19.95. 8 oh ¢ 
end ‘‘Edu-Kit’’ ° i s postage ol 
| >> a me FREE addition ; Edu-Kit."’ Include FREE valuable 16 pound 
HiFi Radio and TV Servicing Literature. No obligation RShie: Set ete 
1 ine €.0.0. outside U.S.A. ‘‘Edu-Kit’’ for 105-125 V. $20.95; 210-250V, $23.45 pr 


Nerd 
crossover netw 
supply Pickering & Co 
Oceanside, N Y 





| Address 





497 Union Ave 


| PROGRESSIVE “EDU-KITS"’ INC. ___Resn 3Sa“Srsonyn an. my. | 
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NEW DEVICES adele 


CERAMIC PHONOGRAPH shorts and of » ee 
CARTRIDGES 3 Seric lurn- tv 


ver type JT (illustrated) plays 


Preci- 
sion Appar s (« Inc 
TUBI AND rTRANSISTOR 
PESTER 





yvitt ipphire needles. Jet na, handrubt I Electronics, Inc., 4 
and ¢ 1. Equa and Rek-O-Kut e Philadelpt 3 
il fier not needed Sono- Blvd oY y 





tone Corp., | ford, N.Y. IN-CIRCUIT TESTER, 
BIAS SUPPLY, Align-O-! N3-A “eeap/ 




















s-IN-1 HI-FI SYSTEM, » pi les a? ( ( 
if'-4 kM AM tuner, preamy fre Ot 18, positive or ne¢ Ircult Le 
I | direct ‘ ete ile , i 
San a ttt @ 
-_ apacitance alue | j rhe } 
ired in « iit t . + ream a 
U se pulse test ry : 
Simpson Electric Co., 
Kinzie St., Cl ‘ 14, I 
LINE-LOAD SURVEY METER 
ve. Two units may be used ir mode i( rhree t 
1- eri for higher vol check ability « 
- Service Instrument Co., 17 
de ficial Rd., Addison, Il. ‘ 
inputs; de on filaments of pre DYNAMIC AGC CIRCUIT ANA- Le 
amplifier tube. 14% x 14 9 l¢ LYZER, Win-Troni model 825. . . , 
12's inche Pilot Radio Corp.. Age test signal is fed to antenna Electronic Instru- 
3706 36th St., Long Island City of TV receiver. Monitor circuit ment (« In . \ . 
.. N.Y. determine whether trouble is dus f y 
to age and isolate age troubles 
TURNTABLE BASE, Rondine, Check ge action; substitutes ULTRA-FAST TUBE CHECK- 
rests on rubber ball feet adjust- age bias; checks age opens, ER, r 








Yes, you get this big, brand new book, “150 
Radio-Television Picture Patterns and Diagrams 
Explained”, absolutely FREE! Just off the press. 
Gives complete 11 x 22” Schematic Diagrams on 
leading models Radio and TV Sets. Easy-to-read, 
large 8% x 11” pages, with full instructions on how to use 
the diagrams. A “‘must” in every repair kit. You get this 
book as a FREE Gift for asking to see Coyne’s new 7-book 
et, “Applied Practical Radio-Television”! 





Giden fe agreartede 


pent eind wOEIARTEA 


Aft Last! Money-Making “Know-How 


: ‘es TY met S cl 
on Transistors, Color TV and Servicing 
Coyne's reat 7-volume et ive you the nswers to servicing 
problen quickly! For basic know-how that’s easy to unde 
tand 3 "ll find everything you want in Volumes 1 to 5 on ove 
5000 practical facts and data. Every tep from fundamentals to 
nstalling ervicing and troub k ] ypes of radio and 


TV sets. So up-to-date it covers COLOR TV, UHF and the latest o1 
TRANSISTORS. All this plus Volume 6——NEW Coyne TECHNICAL 


a eaicahe aaa ; hae - sate in radio. TV. 7 , ; boa i “4 Bhar ye d sae : g:444 {ele} .4 — FREE TRIAL feel t] Je). By 
* Educational Book Publishing Division 


-Poae Television Cyclopedia Included | 

EXTRA 900 Page ele gellions, artes cP siete “ | COYNE ELECTRICAL SCHOOL, Dept. 86-T1 
And then, for speedy on jot 1 volume 7—the famous | 500 S. Paulina St., Chicago 12, Il! 
a 1 
| 
' 





Coyne TELEVISION CYCLOPEDI A It an wers today’s television " 

l P YES Ser \ 
problen on servicing, alignment, installation, et« In easy-to-find TRIAL . I 
ABC order, cross-indexed. Use this 7-volume TV-RADIO LIBRARY : ; 

FREE for 7 days; get the Servicing Book ABSOLUTELY FREE! , Name 
| 





Address 
. City é stat 
Where Employed 
© Check here if you want library sent C.0.D. You pay an $22 plus C.0.D, 
postage on delivery. 7-day F ey-back guarante 
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NEW DEVICES 





} 


Union, 900 E. Keef 


CUSTOM 
COLOR ¢t 


t f ] ] ¢ cast 
Precise Development 
Corp ) I a= nd 


WIREWOUND CONTROLS f 
t ‘ Re 





A, 





Centralab, Div. of Globe 


. 


PANEL METERS IN 
ie gpa ease ge 





1 


ard Transformer Corp., 
W St., Chica ] 
UHF-VHF 
rER t 


‘. 


Perf 





er Ir 
In all 
M iy ed 
Phaostron Instrument & Elec- 
r tronic Co., 151 Pa na Ave., 
I ee} S Pa na, ( f 
Ser ver " Claro- 
stat Mfg. Co., Inc., D r, N. | 2 REPLACEMENT TV TRANS- 
FORMERS. Exact electrical and cTe 
WIREWOUND CONTROL, I cal replace Deflect 7 
ru na tt nt . ‘ DY 2 ent 
' 2 RCA part 972459-2 car 
r ] 7 KCS96 i KCS nverte 
Ano ‘ dels. A-& vert I Channel 
nch tput nsforn repla Master Corp., Elle: le, N 4 
2 tl RCA |} C971798 6 ct 


COMPLETE LINE of 
ELECTRONIC TOOLS 


ever offered the industry 





HUNTER Tools, originators of the 
TV Slug Retriever, now offer the 
only complete line of Electronic 


Hand Tools available. 


Famous Hunter Tools... 


SLUG RETRIEVERS 
SCREWHOLDING SCREWDRIVERS 
NUT DRIVERS 

DURA TIP SCREWDRIVERS 
SPIN DRIVERS 

INSULATED DRIVERS 

BELT TOOL KITS 

HEX DRIVERS 

DRIVE ALL JUNIOR 

SMITTY (Allen Type) DRIVERS 
TENSION TWEEZIE 

HOT TUBE PULLERS 
ALIGNMENT TOOLS 


SEPARATELY OR COMPLETE 
KITS 


cemeienaandl 
£60 220:8.892 62 6.6 8°38 6 








ANTENNA ROTATORS, i/l 


a? d } in¢ 


jobbers... 
Order your matched 
displays, today! 
DISPLAYS THAT 


COMPLIMENT YOUR 
STORE 











| 
| na-Rotors (bottom) are now 
| available with control boxes in 
forest green and well as 
SERVICE MASTER #100 in the standard mahogany-grain 
finish Alliance Mfg. Co., Al- 

a5 liance, Ot 


ivory as 





CONICAL ANTENNAS, Taco 


7 s. Comprises 8 single 
and & stacked models. Designed 
to ntain accuré y element 





spacing ind forward angle. 
Technical Appliance Corp., 
SERVICE MASTER +500 Sherburne, N. Y. 

Write fora free copy 
of our new complete 


catalog, today! 













HUNTER 
TUGA TOOLS 


T 
ects Box 564 
Whittier, California 





ALL TOOLS IN SIZES 
TO FIT YOUR SPECIFIC 
NEEDS! TOOLS DE- 
SIGNED FOR THE ELEC- 
TRONIC INDUSTRY. 

















Chicago Stand- 


INTERACTION FIL- 








COAXIAL CONNECTORS 
‘ High 


Cannon Electric ¢ 
4 \ 


HAND TOOL, 
HI 





Hunter Tool, 


PLASTIC FUSE CADDY 





15 

par ts va 

all norn il T\ 

ment Littelfuse Inc., 
Plaines, I 


%4-INCH 


60% 


POWER DRILL, 
ed t 








' 
motor. Overall length 9 
height 6 inchs 
no load, 800 rpr hen u 
load.—Wen Products Inc., 
Northwest Highway, Cl 


Ill. 





All specifications given on these 
pages are from manufacturers’ 


data. 











RADIO-ELECTRONICS 





EVERYTHING GOING regardless of cost « « « 
e e e At the MOST SENSATIONAL PRICE SLASHING EVER 
MFRS—EXPORTERS—DEALERS—MECHANICS ®@ this is THE OPPORTUNITY that knocks once. 


"Many values a DOLLAR for a DIME’ on FACTORY BRAND NEW yg er personage Se dt th a MONEY BACK GUARANTEE 
(nothing foreign). Some items in thousands, others in mited quantities. Get your s by rushing y w 
descriptions on Radios, TV, Cabinets, Tools, Test Equipment, Etc. Send 20 deposit with Jer, balance 


TUBULAR CONDENSERS—85 C for TV 0 2 oo ee 

.01—100v, .02—100v, .1—100v, .25—100v, .002—200v..........1¢ ec T 

-1—200v, .25—200v, .47—200v, .002—400v, .004—400v... ..2¢ eo see ee REE, Sractisces, on 

-006—400v, .02—400v, .03—400v, .001—-600v, .002—600v 2c ea UNIVERSAL CRT MOUNTING BRACKETS 

.01—400v, '.047—400v, .1—400v, .01—600v, .0022—600v 4c ec PULSE KEYED AGC KIT 

.047—600v, .1—600v, .25—600v. .001—1000v, .01I—1000v........5¢ ea $33 21” TV CONVERSION KIT 

-039—1000v, .05—1000v, .05—1600v, .005—1700v, .01—1700v. .. .8c ea $39 27” TV CONVERSION KIT. 

-1—1000v, .02—1700v, .05—2500v, .01—6000v, .05—6000v STANDARD CASCODE TUNER 

.0005—7500v, 100—é6v, 100—50v, 1—150v, 16—200v, 20—350v. .14c ea UHF STRIPS 

30—450v, 40 —450v, 80—150v, 50/30—150v, 80/50—450v 35¢ ea 

CARBON RESISTORS —pehagess 

2 WATT 10% 20, 68, 82, 100, 150, 270, 330, 390, 470, 560°... .2c¢ ea 

2 10% 680, 1K, 1800, 2700, 3900, 4700, 5600, 6800:’.....2¢ ec bg tt ge Bg aa 

2 10% 8200, 10K, 18K, 22K, 50K, 120K, 150K, 330K‘)... .. .2¢ ea. Ah® SUPBE ERLENEE 21> te 2 

2 10°% 470K, Imeg, 3.9meg, 4.7meg, 6.8meg, 10meg!).....2¢ ea GEM TV TABLE One enna 

1 10% 2.2, 3.3, 5, 15, 39, 220, 390, 470, 3300, 3900°)...3¢ ea AMERICAN STANDARD PICTURE TUBE 

1 10% 1K, 10K, 15K, 18K, 22K, 27K, 39K, 120K, 470K... .3c ec. AMERICAN STANDARD PICTURE TUBE 

MATT 10% 3.3, 100, 270, 470, 1K, "1800, 22K, 100K, 470K... 4c eo. | | AMERICAN SCAtinan PeTUEE TURE 

Sundaes Gaeaaneeen paging Ml 8g AMERICAN STANDARD PICTURE TUBE 

Sank Seta di de he AMERICAN STANDARD PICTURE TUBE 

an aaa AMERICAN STANDARD PICTURE TUBE 27 

aa Saeeniement yy $6 INDOOR V-TYPE ANTENNA, 

Pn cc. sae aneaiee dae de ae a . $9 INDOOR ANTENNA, 

ec * 3 ted $12 INVERTED V ROOF ANTENNA, 

ah a I er ~~ ; $20 DOUBLE CONICAL ANTENNA, 

ogy OE $2.68 : NEW TYPE SELF LOCKING MASTS 

pond hE ea $16 INLINE SUPER YAGI ALL CHANNEL ANTENNA 

$2 PUSH PULL AUDIO OUTPUT TRANSFORMER ' 5 Me $i Ty ANTENNA RATCHET GUY Wi 

, Bh, 6. 2 Le). $1 TV ANTENNA RATCHET GUY WIRE TIGHTENERS 

soneeee Saeverens 38 a2 oma +e. 100’ TWIN LEAD-IN 300 OHM TRANSMISSION WIRE 
* “ 100’ RG-59/U COAXIAL CABLE WIRE 72 OHMS 

$25 +471 REGAL AC-DC 5- jalan. RADIO, PlaVee coccees $24 TY POWER TRANSFORMER 

a o ey oe pate ty $10 TV FLYBACK TRANSFORMER 

eS oo eee Ge $11 COSINE 70° DEFLECTION YOKE 


$84 =P-175 REGAL ROUND-THE-WORLD RADIO, = VENTIGAL BLOCKING TRANSFORMER 
DEWALD TRANSISTOR PORTABLE RADIO, $14 18KV FLYBACK TRANSFORMER 
HALLICRAFTER TRANSISTOR PORTABLE RADIO, $15 COSINE 90° DEFLECTION YOKE 
HALLICRAFTER ROUND-THE-WORLD PORTABLE RADIO, coeee® $8 60° DEFLECTION YOKE 

$60 AUTOMATIC CUSTOM-BUILT AUTO RADIOS, t NEW TYPE CARTWHEEL CONDENSERS 


H ’ Hk LET, 1053 ‘ oo oe eR s TV FOCUS COILS 247°), 360°), 425°), 470%, 100 
Ss aues ya WAVE TUNER 1 $5 CHOKE TRANSFORMERS, 62°), 250 
’ 1ON ANTENNA, : $9 RCA TYPE =211T5 FLYBACK TRANSFORMER 


4 PRONG AUTO VIBRATOR, t CAFR. co cees : $12 RCA TYPE 211T5 FLYBACK TRANSFORMER 
$1 CHROMIUM 10 SIZE HEX NUT WRENCH r . $34 PHILCO 2=3-TB3 TV BOOSTER 


HEAVY DUTY JIFFY SOLDERING GUN, 250 WaTTs . TV RATIO DETECTOR, ; 
a Tiiees Cea ER 4% 10/60 type.. . TV SYNCHROLOC TRANSFORMER, 
. TV SYNCHROGUIDE TRANSFORMER 


ELECTRIC PORTABLE POWER SAW ND I.F. TRANSFORMER 
POWERFUL ELECTRIC HAND DRILL i ‘$17. 515 "TV 2630 CHASSIS vAN. ae ; 


ELECTRIC SANDER-POLISHER TrIvrrrr ret lS NEW TYPE T¥ CHASSIS PAN, 


STEEL WALL CABINET ' ABINET, 
$40 SUPERIOR TV BAR GENERATOR . V Set. ceccees oa” Tv OPEN MASKS 22" be snPonrainies 


JIFFY TUBE TEST METER, : - ; 7% 
$25—3-SPEED PORTABLE PHONOGRAPH, t 7 RB Bg Be a" : 
$15 PHONO AMPLIFIER, $1 TV PLASTIC CUP 

3-SPEED PHONO MOTOR, COMPLETE SET OF TV KNOBS 
;. SPEED PICK-UP TONE ARM COMPLETE SET OF DECALS 
$2 SAPPHIRE PHONO NEEDLE, 16” OPEN MASK 
ASTATIC CRYSTAL =» ix» $1.59 ! rRIDGE + 989 SAFETY GLASS |: 
PHONO MOTOR, ANODE LEADS 
ANSLEY 2-SPEED RECORD CHANGER, 5 : 


CRT SOCKETS 
Gl 3-SPEED RECORD CHANGER, r 
WEBSTER 3-SPEED RECORD CHANGER TV DUAL VERTICAL & HORIZONTAL CONTROL 


$50 =PA912 PILOT PRE-AMPLIFIER, ee Eee eee 


TV FOCUS CONTROL 
$25 ELECTRONIC GUARDIAN, i . <c FANTD XA 
$25 SUPER HET TUNER ! HEIGHT CONTROL 2 .-TV BRIGHTNESS CONTROL 50K 


HORIZ. CENTER CONTROL. .TV. VERT. LIN. CONTROL 5000 
6-FOOT LINE CORDS, ec ccc cccccccocceccescess : 
1.F. TRANSFORMERS, VERT. LIN. CONTROL 5000 


. VERT. CENT. CONTROL 20 
2 GANG VARIABLE CONDENSERS + 
2 GANG VARIABLE CONDENSERS 5x: ’ HORIZ. DRIVE CONTROL 20K 


TAKE-OFF COIL 
FINEST DIAL CORD, 24 f ‘ 1 f ss : 
'2 MEG CONTROL ‘ ‘ CORONA RINGS.. 2c ea. TV  atetton BUTTONS 


, "KS : as : TOGGLE SWITCHES SPST.24c ea. DPD 
SPEAKER CONNECTOR pues we es TV TUNING SHAFT BRACKETS—TV WIDTH BRACKETS 
PILOT LIGHT SOCKETS ‘ le ah $2 UNIVERSAL AGC COIL 
WAFER SOCKETS ¢» : , s ' TV HORIZONTAL TRIMMER 
MOLDED SOCKETS ‘or i: \ Te ' TV 2 MEGOHM RESISTOR 
HARDWARE KIT, ' $2 TV DOUBLE ION TRAP 
ee ne cealbb eben uawatenon TV HIGH VOLTAGE SOCKET ASSEMBLY 
10—TV ASSORTED COILS, creda TV PIX. I.F. CONVERTER COIL 
10—ASSORTED TV ELECTROLYTIC CONDENSERS : TV 4 CONDUCTOR LEAD-IN WIRE 
10—ASSORTED RADIO ELECTROLYTIC CONDENSERS..............-. $75 HI-Fl CABINET 
50—ASSORTED RADIO KNOBS, <r $50 HI-Fi ENCLOSURE 
50—ASSORTED TERMINAL STRIPS, |. : $12 TV METAL TABLE, |. 
10—ASSORTED VOLUME CONTROLS, | $2.50 FINE TUNING SHAFT 
10—ASSORTED VOLUME CONTROLS, t ’ INTERLOCK SAFETY CONNECTOR YOKE CENTERING RING 
100—SMALL PEANUT TUBE CARTONS, x 6Al Bieseseakc VOLTAGE DIVIDER RESISTOR 
100—LARGE PEANUT TUBE CARTONS, " rel in tet $7 TV COUPLER 
100—GT TYPE TUBE CARTONS, 114” % 114 Spits i $18 +630 COMPLETE VIDEO & |.F 
100—SMALL G TUBE CARTONS, : , "4 +630 TV VARIABLE CONTROL KIT, 
100—LARGE G TUBE CARTONS, x V4 size f +630 CARBON RESISTOR KIT, 
100-—EXTRA LARGE TUBE CARTONS, 2:, GBG6 size). .$2. +630 WIREWOUND RESISTOR KIT, 
NEEDLE CUPS, 6/32 Wingnuts, 8/32 Wiagecrows, ” Fancy Rosettes. ‘ 2630 BRACKET AND SHIELD KIT, 
KNOB SPRINGS, Escutcheon Springs, +8, ba Sets ~~? a $630 ELECTROLYTIC CONDENSER KIT, « 
10KV CARTWHEEL CONDENSER, iis: $1.7 . Your price « . 2630 TUBULAR CONDENSER KIT, 


BROOKS RADIO & TV CORP. 84 Vese St., pept.a, New York 7,N.Y. .: 
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Time for 
REPLACEMENT? 





Speakers is our prime business and we 





supply more of the BEST manufacturers of original 
equipment. Since we have quality replacement speakers for any 


and every application... you will actually better the original 
sound with OXFORD SPEAKERS. 


Why wait... find out TODAY why more and more servicemen are 


switching to OXFORD SPEAKERS... . when it's time for replacement} 


Our latest catalog is available . write today! 


...at better jobbers! 


OXFORD ELECTRIC CORPORATION 


Distributor Sales Division 


556 West Monroe Street, Chicago 6, Ill. 


in Canada: Atlas Radio Corp, Ltd., Toronto 


Export: Roburn Agencies, New York City 











| The September issue of RADIO-ELECTRONICS on sale Aug. 23 








ABR AC AY ici7's EASY TO LEARN CODE 


I 


RADIOS PHONOGRAPHS 


TEST EQUIPMENT 


HI-Fi practica 
Write for FREE Brochure 





RADIO KITS, INC. * 120 Cedar St., N. Y. 6 ubjects. Spe i rand 
4 ENDORSED BY THOUSANDS! ‘=4 =~ 
DeRO All Purpose DeRO-Juvenator fre. te-rycrourayn code Tenens =~ 


iteral takes 


1e pla f 
Ava > and enables enyor 
One rejuvenator replaces all! Model ease a Gale @witees ter 


and maste 
‘ww RU-5—universal 6 wire, for use on ther assistance. Thousands of essful operators 
ry re he eC »* vith th Tr tr t r " 
all series or parallel filament TV sets acquired the de — aor 
. both electrostatic and electromagnetic we Say SP oe : 7 
& y Restores brilliance and contrast $395 

to pix tube LIST 


AT ALL LEADING JOBBERS e 
DeRO @ 


90 


134 Nassau Rd., Roosevelt, L. 1, W. Y. 4701 Sheridan Rd., Dept. RC. Chicago 40, tI. 





have 
System. 
c se plans. 


reee rover | PURMEAMOD TE 





new 
ecords 


7 ee 


Popular tapes 






These mak a rather 
rded tape‘and ( 
though 1 


materia 


Jazz Lab 
Frank Comstock and Band 
Jazztape ((mega ) 


1004 (714 


ips 5-inch reel) $5.95 


Smith-Glaman Quintet 
AV-252B (7! 


ips 5 inch) $7.95 


rhe i t 
nocuously tearoon 

hout about. A heavy 

tar high } 


Songs of Mabel Mercer 
With piano and traps 


Atlantic AT 5-4 (7'2 ips 5 inch) $6 
Livingstor Electroni 
ambitious entry in the t 
ta r catal er 
: le in it \ 
Cor i Empiri 
le w Vang 
tr t in< 
} M \ 
a“ ! raa 
he r ne 


Jack Teagarden’s Original Dixieland 
Tape of the Month Club No. 104 


ips 7-inch TR) $5.95, Radio City Sta 
tion Box 195, New York. \. ¥ 
I f the M 
I 
he he 
the . 
' 
IM. Pe 
] i r He 
Tr tt i 
ide 


Tab Smith and His Orchestra 
Swain-A-Phonic Musicon No. 560 
(7% ips 7-inch TR) $9.95 


Hach ‘ i 
eld, ha a 
rar i 
pr Y rt n 
and ne juali r 
t hout bout rt H 


RADIO-ELECTRON 








NEW RECORDS REVIEW (Continued) 


frish Demonstration Tape 
ORRadio Industries, Opelika, Ala. 
(7'% ips 5 inch) $4.95 


Te 


PHAOSTRON 


PROBE-LITE 


ILLUMINATED TEST PROBE 
SELF-CONTAINED 
SEE WHAT YOU ARE TESTING! 


/ 
| 
i 


Fidelity Unlimited 
Omegatape D (7! ips 5 inch) $1 


Musicon Special Selections 
Swain Musicon DR-2 
(7'2 ips 7 inch) $9.95 


eM 


Dubbings Test Tapes 
D-110 (7! ips 5 inch) 


D-L11 (15 ips 7 inch) 


It is just like having an extra 
hand. Simply insert the probe 
from your tester into the jack of 
the Probe-lite and the Probe-lite 
becomes alive to instantly gi' 
you a brilliant, pre-focus s] 


light on the area that you are 
testing plus a long, extra slendet 
probe tip for making electrical 
contact in difficult places which 
Note: Records below are 12-inch LP previously were inact essible. It 
and play bac k with RIAA curve unless could pay for itself the first tims 
otherwise indicated. . 
you use it. 
CHOPIN: Les Sylphides 
STRAUSS, JOHANN, JR.: 
Graduation Ball 
Arthur Fiedler and 
Boston Pops Orchestra 


RCA Victor LM-1919 m Geta FREE PROBE-LITE 


If you are the fortunate owner of 
a Phaostron **555 or 555A 

VOM, we will send you a Probe 
lite free. Mail us the warranty 
page you will find in your instruc 
tion manual. We will send you a 
new Probe-lite and return your 
warranty. Be sure you include 
your correct name and address 


This offer is good until October 1, 1956. 


Steel Band Clash " a * eS 


Cook Long Play 1040 


The first of the Cook re rdings « the tec 
bands in the West Indie vas an immediate it. 
This practically hand-tailored demonstration ma- 


teria hould please at least equally well those ] | ( iS 
who like both ba and high highs bi rhe ba | y 
is tremendous and the maracca high highs alway \ | 


sharp, clean and loud. In this disc we have music 
by three band Brute Force (which did the first 
record), Hell's Gate and Big Shell. It is inter- 
esting to compare the tonalities of the three 
The most remarkable thing to me continues to 
be the gutty quality of the oil-drum basses in 
the Brute Force band. 


PHAOSTRON INSTRUMENT & ELECTRONIC CO., 151 Pasadena Avenue, South Pa 
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Chinese Opera 
Peking Opera 


ina UHF 
Converter 


or 


Complete in Fidel 


t 


[Es] Model ‘QQ! RAVEL: 4Alhorada del Gracioso 
Andre 


OFFERS TOP in 
PERFORMANCE (|iemanen 
AT LOW lt eine ic 


@ Tuned Input — DEBUSS) 
tracks with oscillator Pierre Monteux 


@ One-Knob Tuning 


@ Drift-Free Performance 


Check with your supplier 
today. Also ask about 

the Deluxe Ultraverter 
. or write Dept. XH-3 


BLONDER-TONGUE LABORATORIES, INC 
Westfield, New Jersey 


NEW RECORDS REVIEW 


vite 


Zounds of Ye Tvmes 


Daphnis and Chloe 
Cluytens conducting 
Orchestra of Radio Frane« 


: La Mer and Nocturnes 
conducting 

Boston Symphony Orchestra 
@ Precise Impedance Match RCA Victor 

















The first broadcast quality 
STEREO R/P TAPE 
RECORDER MECHANISM 
at a LOW—LOW price 





Fen-tone -Hrenell”’” 


MARK IV three speed 
R/P tape deck for 
MONAURAL or STEREO 
RECORD and PLAYBACK 


This ew ime ved MARK IV 
forme fa us MARK u M 
NELL MARK IV yi A 
ar a tally 1 ' werid-wi 
tat * Three 


MODEL BREN IV witt 
mountec tart witt aural 
stere Audi 


MODEL BREN IV B witt 
heads Audi 
ADDITIONAL HEADS 

P Erase Audiopt 





Fen-tone PRO-2 


TAPE PREAMPLIFIER 


Designed to provide Hi-Fi 
tio playbes k preamplificati 
Oscillator stage for Fen-Tone ta . 


* 
Three-position NARTB equali zat - RIAA 
equalized magnetic phono ing . Vv 

level meter ® -62 db Hi-Z Mik t * 
volt High-Level Hi input oo way wit 
selected inputs . Respo 


2 db. Audiophile Net: $79 


(You need one PRO-2 for rm tw 
PRO-2 for stereo recording 


Carrying Case for Brene r 
Model BCC—Audiophile Net 


“yr FREE! *1956 Fen-tone Cata 


log. The above are only samples of 


the many terrific values in the new 
+ 1956 Fen-Tone Hi-Fi catalog includ 
ing mikes, tape decks, cartridges 


record changers, silent listening 
devices, etc. 


FENTON COMPANY 


15 Moore Street, New York 4, N.Y. 


Sold through better a“ 
Audio Distributors. iE 
See yours today! r 


st of Rockies, 
oe slightly higher ~ 
Ta aa 


























NEW NATIONAL COUNCIL 


Elect 


formed at a two-day meet 


The American 
Council wa 


ron me rvice 
ing held in Kansas City May 30 and 31, 
national a : 
organization It 


a new oclation of tale 
main objective 1 

through which the 
branch of the 


industry may 


provide a medium 
membe} of the ervice 
electron coordinate 


their effort in solving 
Other 


good will between 


problem ( 
con on concern, objective re 
to promote egymetr 
of the electronic industry, to accumulate 
and information 


disseminate pertinent 


to electronic service, to encourage and 
perpetuate high ethical, 
to provide the 


tandard 
service in 


and 
electronic 

with a national 
ard and 
of Government 


dustry 


be he 


voice that may 
respected in the hall 
and business. 

A complete slate of officers (listed in 
the caption of the photo below) wa 
elected. 

The bylaws provide that no president 
may hold office for more than two con- 
secutive terms, that all re- 
gional vice presidents be elected rather 
than appointed and that the organiza- 
tion be composed of state organizations 
rather than individual members. 


one-year 


TWO NEW MISSOURI GROUPS 

St. Charles and Flat River have both 
formed local associations of TV service 
firms, Vincent Lutz, Vice President of 
NATESA, reports. 


Technicians’ 


News 





Temporary officers of the St. Charl 


ociation are: president, Fred Mer- 
tins; vice president and treasurer, Mel 
Cullom; secretar Cyril Echele The 
Flat River district association elected 
Ed Engel, Crystal City, president 
Frank Hagget, Desloge, secretary, a1 
Carl Warren, Flat River, treasurer. The 
two groups are expected to affiliate 


with TESA of Missouri, 


stated. 


Members 


“SKIP” LIST 
of TESA-ST. Louis main- 


tain a “skip” list of individuals wh« 
have disappeared with mortgaged re- 
ceivers, passed bad checks or who art 
notoriously bad payers. This list has 
been of value in recovering mortgaged 


receivers which have disappeared from 
the St. Louis area and have turned up 
in other parts of the state. The list con- 
tains several hundred and is 
free to TESA members as well as being 
available to nonmembers on a subscrip- 
tion basis. 


names 


COLOR COURSE A SUCCESS 


Forty-six of the technicians who 
started the Oklahoma City course in 
color fundamentals and servicing com- 


pleted the training, with an 
final grade of 81. The course was held 
under the auspices of the Television 
Service Association of Oklahoma. The 
lectures were given and tests conducted 


average 


* ei i 


Left to right: Murray Barlowe, Bethpage, N. Y., treasurer; Howard Wolfson, 
Chicago, secretary; Vern B. LaPlante, Toledo, Ohio, director; Forrest L. Baker, 


Tex., 
third district; 


San Antonio, 


of the Bert 


president; Harold Garten, Wichita, Kan., vice president 
Bregenzer, Pittsburgh, executive vice president; 


Robert Maxwell, Fort Wayne, Ind., director; John Hemak, Minneapolis, director. 
Not present for the photograph were: John Wheaton, Mineola, N. Y., vice 
president of the first district; Alexander Weiss, Detroit, vice president of the 
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second district; John F. Janasik, Omaha, Neb., director. 
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The Finest 
UHF 


Converter 




















Ever 








Designed 




















































































































OUTPERFORMS 
ALL OTHERS 
IN THE FIELD 


s39o°e5 


¥ Precise Impedance Match 
























¥ Higher Gain 
v¥ Lower Noise Factor 
v¥ Automatic ‘on/off’ 
v¥ Dual Speed Tuning 






Check with your supe 
Also ask about the Model ‘99 
at $19.95 


er today 








BLONDER-TONGUE LABORATORIES, INC. 
Westfield, New Jersey 












TECHNICIANS’ NEWS 


by Willard Hines, 
neer, and \aron 
dinator for WKY 
Materials for the cou 
and slide 
RCA via NATESA 
New office for the 


ELECTRONIC FAIR IN L. LL. 
The Long Island R 
It pays to 
know what’s 
inside... 


ELIMINATE PART-TIMERS? 
The Coun of R A 


ociatl 


Capacitors may /ook alike. But there’s 
a big difference in how they perform 

and that’s why there’s a big a 
difference in what’s inside Mallory Dadian 


—~ 


FP electrolytics. (PRSMA) 


Cu 


Fabricated plate anode construction, the 
pioneered by Mallory, provides high ali a miaialas 
ripple current capacity, low impe- ih aaeils: eaaeaibns oo 
dance, peak service even at high any service dealer 
ambient temperatures. FP’s as made of their limited 
by Mallory, are the only fabricated sibility. It was also 
plate capacitor available for replace- part-time technician |} 


ment work. in the business of custo 
problems of the full-tir 


part-tl 


85° C construction, standard in FP’s 

for years without premium price, NO SHOW AT MEET 
eliminates need for voltage de-rating. There will be no display 
Etched cathode gives low RF impe- ae ee ae 
dance, prevents loss of capacitance 16. (Delegates to past cor 

with age. remember that exhibits 


ee sessions were often compctir 
Leakproof seal eliminates loss of elec- other.) A letter from th 


trolyte, yet retains the venting | committee states: “From 
feature. rect past experiences, and 


: : other trade shows, we hav 
Be particular about your capacitors that such static display a 
TS , Fp . ; p Stee eine ig 
Always ask for Mallory FP for the the past and not worth the 
best in service and value. Call your exhibitor or the sponsor of 
Mallory distributor today! 
TCA INACTIVE 

The Television Contract 

tion (Philadelphia), one of 

TV service dealers organ 

been declared inactive in 


PR. : 
P.R. MALLORY & CO. inc. ( tion from Alfred M. Haa 


LLOR cil of Radio & Televisior 
—_ — = 


ciations. (The council ha 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 








* Capacitors * Controls quired that all member 
* Vibrators * Switches certify that they are 
© Resistors © Rectifiers minimum of seven active } 
© Power Supplies * Filters | hold regular meetings.) 
© Mercury Batteries Mr. Haas, who was the p1 
the association, states he 


active member of the ger: 


com! 





RADIO-ELECTRONICS 





a 








Perhaps as a sign of things to come 
thi month’ release ire dominated 
by semiconductors—germanium diod 
through transistors and phototransis- 
tors indicating the inexorable advance- 
ments of these mighty mite 
2N182, 2N183, 2N184 

Three new n-p-n alloy-junction ger- 
manium transistors, each having a dif- 
ferent high-frequency mit, Nave n 
announced — by CBS-Hytron ype 
2N182, 2N183 and 2N184 (see photo) 
are imilar except for maximum oper- | 
ating frequencies. Type 2N1&2 reache 
its operating limit between 2.5 and 

r+ ] 
te os 
ary 
. 








me; the 2N183 between 5 and 10 me. | 


Both are recommended for rf, if and 





oscillator stages in broadcast receiv: 
The 2N184 reaches its operating 


beyond 10 mc. The 2N183 and 2N184 


tre recommended for high-speed switch Pick The Profit-Maki ne 


transient pulse operation. 
Their ymmetrical design i dea ‘ . 
pre sits 7 i ge a Seca : Battery | il l l¢ ; 
istics for switching between emitter and ~ 
collector for ignals of eithe) \ . " ” . + ’ ; ie 
Sieh Mine Sinn »+- for the new transistor portables 
Designed for audi t 


I iges of tran Put this display of Mallory Mercury B 
sistorized radios, the 2N223, 2N224 and ve t 1 ‘aa 

, . r co 7 ¢ 4 "eP Sse TQ Se? € 
2N226 are p-n-p medium-powel t i . _ counter... an¢ yuu re Set | serv it 
sistors (see photo). These Philco unit miniature portable radios with the lor 


—— lowest-cost-per-hour batteries on the ma 


i 


i Attractively priced, the Mallory Mer: 
Assortment is available now, from y« 
2 distributor. See him today! 


Ma LiorY 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


° 
6 


a> 


in driver and class-B push-pull opera 
tion, produce up to 300 mw audio out 


r —— 
| 
| 


put at a battery supply of 3 to 12 volt 

These transistors provide extremely 
linear de current amplification up to 
100 ma of collector current, assuring 
minimum distortion. Output units * Capacitors © Controls 
2N226 and 2N224 are available in * Vibrators © Switches 
matched pairs. * Resistors © Rectifiers 
2NI55 * Power Supplies « Filters 

5 * Mercury Botteries 











Designed especially for the audio out- 
put stage of automobile receivers, the 
AUGUST, 1956 95 
























sAMS BOOKS 





* coor 


HELPS YOU MASTER 
COLOR TV PRINCIPLES 
AND PRACTICES 


only 56% 


ORDER BELOW 





keep you aheod in 


ELECTRONICS 


“COLOR 'V 


TRAINING MANUAL” 


THE NEW BOOK THAT PREPARES YOU FOR 
SUCCESSFUL COLOR TV SERVICING 


Written by C. P. Oliphant and Verne M. Ray, of the 
Howard W. Sams editorial staff, in 
down-to-earth language you can unc 
in 3 comprehensive sections. SECTION I: Principles of 
the Color TV System (includes chapters on Colorimetry; 
Requirements of the Composite Signal; Make-Up of 
the Color Picture Signal). s—ecT1on 11: Color 
Receiver Circuits (chapters on RF and IF Circuits; 
Video, Sync and Voltage Supply Circuits; Bandpass- 
Amplifier, Color-Synec and Color-Killer Circuits; Color 
Demodulation; Matrix and Output Circuits). 
SECTION II: Servicing the Color Receiver (chapters on 
Setting Up the Color Picture Tube; Aligning the Color 
Receiver; Trouble-Shooting; Test Equipment Required). 
Appendices include Equations, Vectors, Color-blocks, 
Colorplates, Glossary. A comprehensive training course 
that helps you qualify for Color TV servicing. 
260 pages, 8'4 x 11”; profusely illustrated. 


Postpaid, only. . 3695 


ees ical, 


Sams books cover every phase of 


Electronics for the service technician, engineer, 

student or experimenter. Listed below are a few of the 
many valuable Sams books available at electronic 

parts distributors and leading book stores. 


erstand. Presented 


ppPesesesess USE THIS ORDER FORM penenesscamy 


| ehciiehiatatiiieitels ehebetetetetahetahatebtbatetbeeheietittaittstetateitetatetetlelatetselelateteelelale 


~o 
o 


O 
O 


O 


s===HOWARD W. SAMS & CO., INC, =sss800005 | 


COLOR TELEVISION 
TRAINING MANUAL 


Analyzing and Tracing TV Circuits. Presents 
a new approach to TV servicing. 168 pages, 
8l4 x 11” ’ 

TV Service Data Handbook. Most frequently 
needed charts, tables and formulas re- 
quired in TV servicing and installation 


112 pages, 554 x 84” $1.50 
Principles & Practices of Telecasting Operations. 


Discusses equipment and techniques. 
Covers such subjects as: TV Cameras; 
Control Rooms; Fundamentals of Studio 


Lighting; Relay Systems; Maintenance 
Practices; Technical Production; etc. 600 
pages; 6 x 9”; illustrated $7.95 


Radio Receiver Servicing. Covers the basic 
receiver types—gives time-saving hints 
for solving basic troubles, such as dead 
set, weak set, noisy set, etc. 192 pages; 
544 x 814" $2.50 
Se You Want to Be a Ham. Tells you what 
you need to know about getting your 
license and acquiring equipment. Covers 
such subjects as Conquering the Code; 
Getting Your Ticket; Going on the Air; 
Electronics as a Career; etc. 196 pages; 
544 x 814”; illustrated $2.50 
Servicing TV Sweep Systems. Describes the 
operation, circuit function and circuit 
variations of vertical and horizontal sweep 
systems common to most TV receivers. 


Tells how to analyze circuits; trouble- 
shoots for you. 212 pages; 5% x 844”; 
illustrated $2.75 


The Recording and Reproduction of Sound. 
Widely used by Audio engineers, Hi-Fi 
enthusiasts, broadcasting stations and 
recording studios. Authoritative chapters 
cover: behavior of sound waves; basic 
recording methods; lateral disc recording; 
micro-groove recording; phono reproduc- 
ers; microphones; home music systems; 
P.A. systems; amplifiers; tuners; etc. 810 
pages; 6 x 9”; illustrated 7.95 


Order from your Parts Jobber today, or 


mail to Howard W. Sams & Co., Inc., Dept. 
1205 East 46th St., Indianapolis 5, Indiana. 


Send books checked above. My (check) (money order) 
for $ 


Name. ....«. 


Address... .. 


is enclosed. 


Zone 


CI 


‘ MOORE.  cevresaens 
(outside U.S.A. priced slightly higher) 


HOW TO UNDERSTAND AND USE 
TV TEST INSTRUMENTS 


Completely revised and enlarged to in- 
clude latest data on instruments used for 
Color TV Servicing. Covers use of VTV M's 
Signal Generators, Sweep Signal Genera- 
tors, Scopes, Video Signal Generators, 
Field Intensity Meters and Voltage Cali- 
brators. 208 pages, 844 x 11”... $3.50 


Photofact Television Course. Gives a clear 
complete understanding of TV principles, 
operation, practice. Used by thousands of 
students. 208 pages, 844 x 11” $3.00 
Atomic Radiati Detection and M t 
Provides basic understanding of nuclear 
science and its applications. Thoroughly 
covers and illustrates circuitry and oper- 
ation of the many types of detection 
devices. 200 pages; 544 x 844” $3.00 
Basic Radio Manual. Provides all the basic 
facts on theory, definitions, components 
Includes section devoted to actual projecta 





that translate theory into practice. 248 

pages; 844 x 11”; illustrated 5.00 

oO Attenuators, Equalizers and Filters 
W ‘ 

) $4.00 

$2.75 


There is an authoritative 
Sams book on virtually any 
Electronic subject in which 
you're interested. Check be- 
low for FREE Book List describ- 
ing all Sams books. 


CT Send Book List 
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Look for 
SAMS BOOKS 
on the 
“Book Tree” 
at your Parts 
Distributor 
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NEW TUBES AND TRANSIST 





2N155 is a power ti 
to make its appearance 
radios. Announced by CB 


YN155 operate 


It is a p-n-p 


from a 


german 


transistor featuring |! 

and uniformity. The 

in for easy installatior 
The heavy copper-fl 


(sec photo) of the 2N1 


flow of heat from the powe 
to the chassis, providing 
ating area. 


2N215, 2N217 


Junction transisto 
nium p-n-p alloy type 
IN?2?17 
versions 


announced by 
of the 2N104 
The lead 

welded into 
The 2N215 is parti 


low-power audio applicat 


lead 
respectively 


or circu 


mon-emitter circuit it | 


amplification ratio of 44 
quency power gain of 41 
noise factor of 6.5 db 

The 2N217 is intended 
nal audio applications, 
class-B push-pull audio 
of battery-operated — p 
operating at power leve 
mately 150 mw. In a common-en 
circuit this transistor has a large 
nal de current amplif 
(approximately linear t 1) ma) 
70 and a power gain (for t t 
tors in a class-B push-} 
cuit) of 33 db. 
1N497—1N502 

A new series of gla ealed  ( 
photo) bonded-junctior rma 
diode types IN497 tl i N 
has been announced by Cl H yt 
They combine the low 


urrent 


ance and reverse ¢ 


— ne 


of junction devices with 

ward and reverse pul ( 

point-contact types. Their 
of peak reverse volta 

capacitance make _ the 


varied applications such a 
magnetic amplifiers, mov 
modulators and low-powet 


Phototransistor 

A germanium p-n-p alloyed n 
three-lead phototransistor, type 
been announced by General Trat 

The unit 

light-sensitive photocell (see 
intended for circuits using a 
cation for modulated light. It may 


has 
Cor p. 


] a minia 


sistor 
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be used as a two-lead device with d 
(unmodulated) light. The GT-66 


capable of performance at a level if 





ficient to operate a re lay 

Applic ations include automobile head 
light dimmers, tape and punch-car 
reading, optical sound playback, auto 
matic door openers and industrial safe 


ty devices. It is also sensitive to th 


It 


relative position of a light source, mal é 
ing it useful in positioning contre 


Typical operation characterist 
lector voltage, 12; collector current, 
0.5 ma; sensitivity, 0.16 volt per foot 
candle 
14SP4, 14QP4, 14QP4A 
Three new 14-inch picture tubs for 
portable receivers have been announced 
by Sylvania The 14SP4 a WwW) 
deflectior init offering al ‘a large} 
faceplate area and a pace aving of 
approximately 2 inche i? overall eocosoceees 
oo 
engtt i mopared t ( type The soe : 
tubs { rectang ! ilumi! ed " 
ind ha tandard l 6-ine! ne 
diametet! It ¢ elect! t 
I il { i maxX lM Mn € I i ‘ ‘ 
ratir of 15.400 volt Sere ea 
ibe 104 square inche engtl 1 lf 
nehe 
The 14QP4 nd 1OP4A ( 
ne t I al pre n il er ‘ 
f 9 quare inche el 
rectal r faceplate ind 1 Ul 
naximum second-ar ‘ itil Le th 
lf » inche Th 1QP4A 
minized he 14QP4 1 
All three have an ter cor 
coating which, when grounded 
a ipplementary ni It nl 
cal tor. Each use i ngle-fie ! 
tra magnet 
8XP4 
A versatile new tele jon receiver 
check tube lor testing virtually iny : 
picture tube from 10 to 27 inches, the 


8XP4 (see photo), has been introduced 
by Sylvania. It is an 84-inch rectangu 
lar unit featuring self-focusing and a 
parallel-mounted electron gun, eliminat 


+ 


ing the need for an ion-trap magne 





No external conductive coating is used. 

The 8XP4 may be used in receivers 
designed for either magnetic or electro- 
static focus and to check almost any 
electromagnetically deflected picture 
tube, regardless of deflection angle. END 
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For long life ‘ 


the te *s yoth 1) 7 
Centralab Type MD 


Molded Ceramic 
Disc Capacitor 


The only complete! pacitor 
—2500 V.D.C. bre 
Life expectane yA eal 


Nine ways bette! 
Conservative rating p! les ¢ f safe 
One-piece constr 


Leads can't pull ou 
High leakage resistanc sorptior 


Catalog 29 gives detailed fact today 


ntsralab 
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; A DIVISION OF GLOBE-UNION INC. 
8 922-H E. Keefe Avenue, Milwauke Ww ’ D-S61 
; Send me free Centralab ¢ 
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SPECIFY NORELCO | t 
FJ Ret e_— 
for Top Performance 
k / t ae 
speaker rep/acemenits ee Neal _— 
RCA RECORD PLAYERS ing coil L1, slight 
Several 45-rpm record players came Although about the p. 
! vitl he com) nt that e record the Q was lowered ft 
va te tne ! pil on th vashed t pict 
tne | arn ifter S 5 y dur rey ed and he 
wl remedied tl , 
\ slight bendir f the st engag —_—— 
me ‘ever toware the star vertice RADIO-ELECTRONICS ca 
made them operate perfectly agair trated technotes. Diagran 
iW RP. Brow clude no more circuitry tha 
sary to explain the techn A“ 
MOTOROLA TY SETS helpful photographs are 
On most Motor la TV receive? ising do not require unillustrat 
= at the moment 
i 12BH7 in the verti 
tne ithode resistor } i t \ iw - J 
age iting and will poy jue ft mo 
ture and heat. On most of these set EMERSON MODEL 614D 
. the cathode resistor is 8,700 nn Che When these rece 
Based on economy alone. any one ini, cok cindy he metind ts ‘c Id. it often im 
of the Norelco FRS twin-cor horizontal white line or 1 tr of sufficient yund vi 
speakers is your best choice linearity. I have found the best solu idered changing the 
Aside from price, these speake tion 1s t use a 10-watt re tor in th D it : is meant the 
have been designed and manuf Se f @anter dodaed 4 
tured by audio craftsmen—to pro —— _ al gecesi chan Minas 
onan Sie paaet at agli ag WESTERN AUTO D2919 RADIO 6s8 2 6SN7-GT 
sie gata came tae Eojars, acvaecas To improve performance on the FM Ts UE 
ers have difficulty in distinguishing antenna to the antenna coil with a 3 
recorded performance from those 250-uuf unit. This change will produce 2 « 


~ 


which are live increased ga 


Haivis 
FRS Twin Cones are both operated So 


by the same magnet and voice coil EMERSON CHASSIS 120196 } * 


na ¢« 7? sneaker wind is “ . 

In a single FRS speaker, sound i band of this model, replace the 10-uzf 

reproduced so perfectly that listen capacitor used to couple the 200-ohn = Ss - 
470K * 


The smaller cone radiates frequen- The sound takeoff in tl eceiver is : 
, , . see diagram) for ; 
cies above 10,000 c/s and diffuses run in a shielded cable from the ink ' es TI ty , 
z > ° > a audio 1s IS not 
lower frequencies. Frequencies be tion of the if transformer T1 and coil tk : 
‘ : seems even lougn 
low 10,000 c/s are generated by L1 to 100-4uf capacitor Cl. A short } é 
; = ‘ series leater stringy 
the larger cone while reflecting fre circuit in the cable, from the inner con ; . 
‘ ' Ste - . ‘ . -_ as te 1 , Tt oft ting 
: ductor to the shield, burned out 470- eee es nae Shs 
quencies above this frequency : is 600 ma which is } 
ohm decoupling resistor R1 j Te 6BC5) TI 
- ce — tl Tr Hb th ‘ moun 
Price from $59.98 to $6.75 in all On replacing the cable and _ the 9 : a »? ' 
t } j ee ‘ nected ahead of the tune } 
Standard impedances and _ sizes resistor, the picture had a washed-out Hant 
, : antz 
from 12 inches to 5 inches appearance and seemed weak. Sound ; 


as ormal. The schematic (see dia . 
oT ae MAJESTIC SERIES 110 


ee ee ee ee ee a 2ND VIDED IF & SOUND IF T REEN DOT After some months 





. ~ °s - 
° ° ~e@ ice chassis developed a smear, t ° 
. . BLUE SI |S TO 3AD Vibe ; 0 
a - on 5 > of which could be vari 
. j= » . > a” cr 6AU6 the contrast control in the 
a | MITER cuit of the first video ar 
7 = 470ypt | e Voltage readings dis« é 
bea Kiienehtdhbamednedwed cr t < tt—+ ode voltage in the secor 
, : fier (see diagram). TI 
=o ccur t . deo ) ie Ci r t 
ADD TO...and improve any a7yt iT <a he vide implifier cau 
4" 1 the video signal wa tro! ! | 


sound system with Noreleo' t 
*FULL RESONANCE SPEAKERS «g 
’ 


overload the video 


4 Reet 
$4700 the contrast control ir 
Y 


vided ufficient igna 
Send to Dept. D-8 today liege load the second video 
for more details gram) of the set revealed that the disclosed that the resist 


short-circuit current which burned up —330 ohn was about 4 DD 
North American Philips Co., Ine. > ] 
100 East 42nd Street © or R1 also pa 1 gh peak n I ypa 
New York 17, N.Y. 





(Continued) 


normal Replacing 
capacitor restored normal 


Lawrence Sha 


igi eeclier sagen! LEAKAGE 


vtion of a midget radio ¢ 
photoetched circuit gave con 
trouble. If the etching fluid 
neutralized or removed 
bac king f such a 

1may conti 


the leakage 


oscilla 


loped 


You'll bury Yo hy 


when You install 


Ceramic 
Capacitors 


ers. 


No call backs with 
tested at double : 
long life, even unde 
oT ety ‘ : 1] ; rn 
mater apd ies Tough, extra hea 


trans! 


to moisture, heat, 
trom 


uhf—vhf are: a dpdt Catalog 29 shows 
a » ’ of ceramic capacitor inclu t] nly truly 
insulated, molded disc capacito ut Coupon 
and mail today for you 

BENDIX T2100 


ible resistor used in the above qv 


(T19 chassis may mok a UD 
aA i. 
ivily during the initial warmup AJ aaaaauacananeannaneas 


This is nothing to be concerne: 


the smoke hould disappeal A DIVISION OF GLOBE.- dye inc. 
#3 922-H E. Keefe Avenue, Milwavuke Ww 


celver 18 operated once ol! 
Send me free Centralab ¢ 
procedures involve apply 
icquer coating to the form, its Name 
purpose being to hold the fuse 
prevent shorted turns. The 
smokes slightly during initial Aiivee 
Bendic Se) ce Ne 
END City 


Company 
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FREE... 


from your local 


AEROUOK 
DISTRIBUTOR 


Twenty pages of up-to-the-minute informa 
tion on ceramic plate assemblies, complete 
with circuit diagrams and specifications 


Special cross-reference section and ten 
full pages of important replacement 
information. + 
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SPECIFICATIONS 


Get your very own personal copy of 
this handy, pocket-sized, catalog ab 
solutely free from your local Aerovox 
Distributor. Or send twenty five 
cents (coin only) to Advertising De 
partment, Aerovox Corporation, New 

Bedford, Massachusetts 


tt Lis 





) Distributor Sales 
Division, New Bedford, 
Mass 





In Canada: AEROVOX CANADA, LTD 


Hamilton, Ont 


port: Ad. Aurrema., 89 Broad St., New York, N.Y 
Cable. Auriema, N Y 
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SPEAKER FIELD SUPPLY 
I have several West } ; F-641 
. ¥ , s] 7 Liberty St New ¥ 
f Ple 
‘ f / 
La S Pe ( Lat 
He 
TI i r 
10 a al , i 
10 fiat n ™ ? level 
, 1 
re 
S0.a1, |OW A WAVE 8 
<—oo  hvr+ aX 
| * s nn Zon Pt ‘ 
a —* r 
<_——_<$no—_——_ ' « »>—> ) + I ~~ 
“ * 1L’2000wt be 7 i 
, T a sal 4 
ae = a 


QUESTION BOX (Contiaued 


this supply can be used as a 
t lt battery eliminator. Simply select 
ke, transformer and rectifier to 
hand the required current for the 
1 load 
2] 


TO 10.7-MC CONVERTER 
Please print the 


diagran Of a Crys- 
ator and mire; tage that J 
e hetween the j-mec output 
f wous-tuning FM-TV_ front 
put to a standard 10.7-me if 

I'd ke to be able to use ce 


ble R. H 


cherevey pos 


V/ aukee, Wis. 
l 5J6 mixer—oscillator is adapted 
i ry tal-controlled five-band 


described in 


nverter 


recent 











The Radio Amateu Ha 
The mixer input and output cir 
nd n the type of converte: 
er on the tuner and the input 
I If the converter tran 
7. , 
* 
* 
+ 
> 4 
+ ~ 
+ 
350 Mi 
esigned ti ef nt he 
ne fi if am} er at some 
nt, then you can omit L1 ar 
the econdary f the cor 
insformer and peak it at the 
(21.25 mec). 
ve a TV sound if coil ic] 
\. Miller type 6171, Me ne 
Merit TV-112. If the cor 
nsf mer ha i nk type ou 
ind three four tur? f 
( iround§ the ! ind er! 
ur e link coupling 
1 can use the rimary f 
nput transformer in the if 
If the converter cannot be placed 
the input to the strip, the 


il e capacitance coupling with 
in trimmer of around 40 f 

\ the mixer plate and the first 
Ir | Caseé | 21 iy he i ma l 

! ictor o7 ! choke Vit! i 


inductance of approximately 





lator can use a_ 6.39-me 

lamental crystal or a 1 .95-m« 
me type. L3 should be tuned for 
table output on 31.95 me. It may be 


W. Mille 
North Hills 


1055 or 4504 or a 


120-B 


type 
Electric 


Readers interested in adapting the 
I ituner to a 50—-240-me receiver o1 
mverter with 10.7-me if output are 


to construction details in an 


beginning the 


END 


on page 84 of 


156, issue. 
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SOE her 


How the 


hidden eight-ninths 


affect 


your career 


If you look at only the more evident 
facts of an engineering or technical 
position, it is like judging the size of 


an iceberg merely by what shows 
above water 

The “hidden eight-ninths’’ may well 
determine the correctness of your 
choice. 

Consider IBM’s leadership in the 
most rapidly expand- 
field 


digital computer de- 


most exciting 


ing, perhaps the most unlimite 
in electronics 
manufacture and 


velopment, new 


maintenance techniques 
IBM is taking 
design, construction and installation 
of Project SAGE—the electroni 
of America’s conti- 


1 leading role in the 


‘‘nerve center’ 
nental air defense warning system 
bilities await the am- 


IBM 


on 


Greater respons 
bitious man at Advancement 


is based solely individual per- 


formance. Capability, talent and 
creative ideas are quickly recognized 
and rewarded 


Excellentsalaries prevail—along with 
extensive training, liberal benefits, 
good working conditions, facilities 
among the finest 

by a 


Stability is assured 


record of solid growth through di- 


42-year 


DATA PROCESSING 
ELECTRIC TYPEWRITERS 
TIME EQUIPMENT 
MILITARY PRODUCTS 











versified servi ry, plus 
government 1 
Immediate, pe ment 
in: Portland, M d, \ 
DVI Sé N y 1 
able location 
Liberal relo« vance 
IBM and P: . I r- 
tunitie cl I 

FIELD ENGINEERS 
You will be responsible for the per 
formant val D test 
ing nd mair he entire 
SYS contallr a 
est computer 
Requirement: D r equivalent 
with emphasi 

FIELD ENGINEERING 

TECHNICIANS 

Actual mainte! nd mponent 


t 


Assur 


to 


lre sponsli- 


IBM 


analysis eni € 

bility Requiret iw year tech- 
nical school tr I in electronics, 
or equl\ ilent 

You are invited ind out’ 
potential by writing, giving detais 
of educatior ind xperience, 
Nelson O. He IBM, Room 
3108 Military Products Division, 
Kingston, New Y 


INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 
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Here’s | radio-electronie 
component Cireuits 


convenience 
inl 











e e e 
H o| k | | [ f 1-TUBE FM FRONT-END FOR 40.7-MC IF 
BOT FUMOHLY i. ices TUBE FM FROEEND FOR 107-MC 
tad : troni ircuits page f the age transfe Use 
t re \ildediy aeainaians id 
The oy 
Ke I vi " 


... with the aa, Tile cioeale ampoersd erigineliy fod to the salt pola 
new | Pid? | look 5 a ce =o 





-~ ie 
= + sins ptiaienseaiaaiiatioees Ha 
—<— ° — S + 7 pf a 
~ L <x oe, 
AWS COUT Sah : Be | = + Cio ¥ 
+ J\ 
- - 
- 4 —— ae | 
beueséebessonned y 
} 5 } $ 
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AMPLIFIED WAVEMETER 


HPAL seein Es 


{/l Components 


in One Enclosure ee oe : | goo |, 
a a a he a fer ECCBI c 
© FM-AM Tuner sage re igh celia ai aan ade 


@ Phono & lape Preamp ners We Sau 7 . + ane ~ 
@ 20-watt Amplifier frequency he 2 
The stand: ivemet not CY 3 = $ 
Ready to use with any speaker system he f vorking with 1 - 13 a T 
2 ee ee ee a “ — pe - poe } 
PILOT RADIO CORP. Dept.XH-6; ‘#mp. A solution to the problem ap- type vtvm using an E‘ 
37-06 36th St., L.I.C. 1, N.Y. peared in Lantenn  Mas-teich a oe See 


Please send complete details about the 
new HF-4]1, 


NAME 
eee 
CITY ZONE............ STATE 
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RADIO-ELECTRONIC CIRCUITS (Continued) 
ith both triodes in parallel. T} 
I { of i robe 
Vi } h 
I re ne 
j The 
} i 
1.4 
\\ ; 
\\ ! 
. ~ 
, =) )6u6 
+ PAW EA - 
* uv » 
G2): - + > 
+ >t +e ~ 
+ 
"—" 
¢ . 
i Inp i i al ( € 
t id—cathode pacit ti 
) red ed ft { 
i Va Sin i ne t 
ic resistance of RI increase 
t 10 tin lc va Oz, 3 nd 
R4 in series have a comparatively low 
mpedance so the apparent Value of Rl 
! th input resistance of the 
I ¢ he int ind 
rease circul capac ince 
i tion of the outy f V1 ke 
om the junction of R38 and R4 
t V2, a grounded-grid amplifier 
l ra s amplified without chang 
1 nase ind fed back to the g¢ 
\ h C3 and R& 
I ul ( an be a ‘ l 
} tt ¢ + re l ( 
I rease I I r 
nnity. 
can be l } 
I VT i Ver t 
1} ul i FF 
in | ’ 


BETTER 1 
In it ‘ 


i porn 


JHODE DETECTION 


i I ned re 
he ti I 
i I iln | 
I easing the rf é 
i 1din¢ 
4 ma le tl 
I } I ctly ! I ne? 
i 1 lo l al I 
I i al reul i i 
! ? coupled } é Or 
hrough ipacitors, n ommotr I 
iV ¢ ind ne i | 
t isto} 
Neglecting the capacitor reactance 


the parallel combination of all these re 


istors and the diode load resistor con 
titute the ac load resistance for the 
letector If this Is very much | 

than the de load resistance, considerable 
distortion results at high modulation 
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RCA 


ANNOUNCES OPPORTUNITIES 


in Guided Missile Test Instrumentation 


For Electronic Technicians 
Al the follou 


PATRICK AIR FORCE BASE, FLORIDA CAPE CANAVERAL 


Engineering development technicians 


Radar Timing 
Radar 
Communications Radio Telephone 
Test Equipment Telemetry pt 


’ ) 
want F LOridad living ar 


Liberal con pany benefit Re 


INTERESTING DOWN-RANGE ASSIGNMENTS 


Radar 
Radio 


Telemetry Telephone 


Timing Optics 





Mr. H. C. Laur 

Technical Employment, Dept. N-15H 
Missile Test Project 

RCA Service Co., Inc 

P.O. Box 1226, Melbourne, Florida 
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COMPLETE 
TRAINING 


FOR BETTER RADIO-TV 
SERVICE JOBS 








‘| 
for the com- , 


vite 20" 1 3 MONTHS TO PAY 
=” 








course 


\M, FM 
TV professional 


and watch your efficiency and earn- 


' 
ings soar 


THE NEW Ghirardi 


1—Radio and Television Receiver 


TROUBLESHOOTING & REPAIR 


2—Radio and Television Receiver 


CIRCUITRY AND OPERATION 


New low price... You Save $1.25! 


while you use 


“ 10-DAY FREE TRIAL 


i Dept. RE RINEHART & CO ! 
2 Madis New York | mv 
TROUBLESHOOTING & RE 
PAIR arat 


CIRCUITRY & OPERATION 


Check here for MONEY-SAVING COM- 
BINATION OFFER . Save $1.25. 
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RADIO-ELECTRONIC CIRCUITS (C ued 
percentages. Since the value f the 
shunting resistors are fairly we fixed 
by other consideratior tne 
possible value of the diode 
is similarly limited 
ats T 6SN7-GT 
‘a ‘ 
-z-ae s 
| > 
~<- +— + 
$. ¢ “ ; — 
Ss 
< 4 
In ra ce 
of 2% meg! ! 
istors o to 10 n AM 
¢ made aay I t 
] n eC by I 
arou 500,000 ohn ] 
ing Of al ind 250,00 
good modert r 
pedances of arour 
verse effect n pe 
I 1ding n dé 
a ithode f we 
in I ae 


i ng acl t 
conditions 
I et ¢ 10,006 
ac re oOo! 
fect on he catl 
! lance I 
né gibly I 
d audio 
n 3 «ae 
! ne mall mpa 
tance Va 
I we f ¢ 
ince i 
ry il le k 
LN5¢ 
Y may K W 
cathode fi 
ed a an ra 
é r. The answ 
| to oes TY 
age and thu 
must be used fo. W 
ac shunting of ne tance I 
such a circuit, tl t 
nevertheless loa: 
In this circuit al tput e take 
from the diode dete 
loading J. Sare 





What do you mean ‘how do ! knc 


ture tube is gone?’ | can see its gone 
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World-famous A 
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manufactured 
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TRANSISTOR COLOR KILLER 
Patent No. 2.736.765 


Lohman 


REK-O-KUT | 


Robert D. 
Gerald B 


Junction, and 
Herzog, Princeton, N. J. (Assigned to 
ROCA) 


Princeton 


TAPE RECORDER 
MICROPHONE 


Here's a new standard for high fidelity 
convenience... for the home or small 
studio. Attractively styled, and avail- 
able in matching colors, this sensa- 
tional new lightweight champ delivers 
a heavyweight performance throughout 
the entire tone range. Omni-directional 
yick-up pattern provides uniform fidel- 


the new 
y when more than one performer or PROFESSIONAL 
Darticipant is being recorded at one eibabsseese 


ne, whether current flowing through the cireui DISC RECORDER 


whrome (and y 


UNDERLOAD-OVERLOAD 
INDICATOR 


Patent No. 2.736.884 


Babylon \ Y. (Ase 
1T&T.) 
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Lucien Osborn Yeomans 
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Versatility underscores the modern 
functionalism of this new design. It 
weighs only 2 ounces, only 3% x 2% x 
‘44 inches in size... can be easily 
handled and used by standing persons, 
or it can be rested on a flat surface for 
conference type pick-up such as con- 
ference recording. 


Quality in construction means quality 
in tonal reproduction. The microphone 
element is shielded, with very low hum 
pick-up. Model B-203, ceramic type, 
and Model X-203, crystal type are both 
available with RCA type or miniature 
phone plugs. 


For high fidelity sound that is repro- 
duced to last, use American tape re- 
corder microphones. 


full vision... 
full sound... 
where fidelity 
speaks for itself! 
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MERCIAL TUBE TESTE Hy 
AT ANY PRICE”... = 3 


Now You Can Check Tubes 
The Manufacturer's Way 
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Mutual Conductance and Emission TUBE TESTER 


An indep tific survey conducted by an impartial test ( 

laboratory confirms what purchasers already know The most MINER CIRCUTTI 

advanced, the most complete tube tester and the best priced is Patent No. 2.726.327 

made by PRECISE DEVELOPMENT CORP., Oceanside, N. Y. Robert = — bee : 4 
CHECK THESE ADDITIONAL ‘specs’... TALK TO YOUR JOBBER | : 


AND TO ANYONE WHO HAS THIS OUTSTANDING TUBE TESTER... | 
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ASK YOUR DISTRIBUTOR ABOUT THE FAMOUS MODEL No. 116 QUICK-TEST VERSION 
OF THE MODEL No. Iii... TESTS 5 TUBES IN 4 SECONDS EACH... ACCURATELY 
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E.E. or PHYSICS GRADUATES 
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RADAR or ELECTRONICS f t 
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Since 1948 Hughes Research and D ition, | 
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xpanding program for design, developn ibu , t 
{ manufacture of highly comple. dar f on ? T} 
ontrol systems for fighter and intercept : i 
rcraft. This requires Hughes technic 1- ; ’ p 
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Or in the field to serve cor panic I , : 
{ \ r ’ ‘ il 
military agencies employi quip ‘ I 
As one of these field eng ( arn ra ; 
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ncluding the most advanced electronic com- or opti for 
puters. With this advantage you wi hannel 
ideally situated to broaden your experier Th rib ! 
ind learning more quickly for future appl lead-in beca the tu 
tion to advanced electronics activity in eitl foil i nore pronoun 
the military or the commercial field dilate a 
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nit t peaker under a _ shelf 2649 BRENNER DR y A TEXAS 
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ei / REPAIRS BAD PICTURE TUBES 
Tubes Fixed In Seconds 
ANTENNA ELEMENTS our TV ke OLD TUBES 
W sinasincniane wait. Tmhaten ORDER NOW! Complet tructions $1.00 
ney ¥ antennas, | 1 sim- Ho TELEPARTS CO 
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TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 


ns and Non-Veteran 





Enroll NOW —Pay Later 


FREE BOOK 
At All ©. W. Cooke, President = —§ a. FaSuOaL. TAR, 


NOT FOR PROFIT 
Distributors mod 4, 500 S. Paulina, Chicago 


B. W. COOKE, Pres 
COYNE Electrical Schoc 
500 S. Paulina St., Chic 12. Il. Dept. C6-81H 
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TRANSISTOR we HERE IS LATE INFORMATION IN A | as p ible t 
CHECKER HANDY FORM FOR TELEVISION AND RADIO | Dp Avi i " 
| REPAIRMEN, SERVICEMENAND STUDENTS | oo ith 4] 
AUDELS T.V RADIO ¢ io ast : 
NOW WANTED and SERVICE LIBRARY-— oe ee ad Tre} 
Highly En ‘ Ove ) the panel; t Ire ti 
NEEDED by EVERY Pages-D008 Wiustrations @ | noes ay) ne at 
SERVICEMAN! Posh b Pinus on’ Motes | Vision is complet 
Quickly and Television, Radi I c If tk Ow te} 
accurately Devices at y j ‘ € | the me : and ther. : 
‘ 1" INCLUDES TRANSISTORS . 
checks ali & Tra . ts. Recors on the pane mount 
transistors an ; r P.A, ing vitch next te t \ 
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Provides these 4 important I hort ing an extra set of 
hecks on transistors oe that turning off the } 
ASK TO SEE IT! 
. leter no ¢ qd 
OPEN SHORT IT WILL PAY TO KNOW— m at movement and v 
CURRENT GAIN The Basic Principles—Con- will eliminate the neces 
@ LEAKAGE bh inst gah SP tae the meter horting Swit 
hecks forward to backward ing. Sh w to get Sharp, for transporting and test 
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ooklet attached to back of Conversion, Terms, ete. In- | Gown ¢] ont of eanit 
% Will never become obsolete, with test $ SN i clude Ultra High Frequency down ne ge aa equiy 
leads, replaceable up-to-date set-up chart aa = senna py , Rn ged —Warren J. Smith 
and gain control to vary battery voltage COMPLETE : a engineers i : —enme 
% Accurate and simple to operate — 2 VOLUMES One Bh Detemnation CORREC I I »N 
takes less than 30 seconds to test either 7 DAY TEST—PAY ONLY $1 A Month The new Philco type M 
TRANSISTORS or crystal diodes Oe +o2-eee MAIL ORDER------------= } announced on page 6 of tl 
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Merchandising and Promotion 
RCA Tube Division, Harrison, N. J., 
launched an intensive promotional cam 
paign on its service parts at distri ibutor 
and dealer levels. The ft pronged 
npalgn ine ludes a_ basi tock pro- 
gram, “Disciplined Inventories—1956,” 


“Distributor Identification Progr 
a “Dealer Parts Package Program,” 


and a “Dealer Identification Program.” 
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LMB OFFERS FREE 


inside LMB boxes 


1011 Venice Bivd. 
Los Angeles 15, Calif. 
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What articles we you like to see published in 


RADIO. ELECTRONICS? 


Maybe you're the man to write them. 

Ask for an author's guide. 
RADIO-ELECTRONICS 

154 West I4th St., New York II, N.Y. 
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Si vous lisez le francais 


technique, vous devez lire 
ELECTRONIOQUE 
INDUSTRIELLE 
la grande revue francaise 
de technique moderne 


Specimen gratuit sur demande 


EDITIONS RADIO 
9, rue Jac ob 
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IMMEDIATE DELIVERY! 


DYNAKIT 


Mark Il 


50 WATT POWER 
AMPLIFIER KIT 


*69" 


HI-Fi COMPONENTS EXCLUSIVELY 
HOLLYWOOD 
1 Tl t| $Watenr-veh tet 


hla complete 


ed by mail 





HOLLYWOOD 46 
CALIFORNIA 


WEestTter 3-8208 


HOLLYWOOD ELECTRONICS 
7460 Melrose Av 50d 46, Calif 
Please ship the fo ww 


[) DYNAKIT Mark 1! — $69.75 


State 
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Vvew PERFO System 7V tube tester 


CANNOT BECOME 


harts for 6 montt 
“Sennall to a vear, every time new tube me 
* Speed! Tests complete set of tubes in 15 minutes! See it out And no more multiple socket 
* Compact! Smaliest and lightest mutual conduct at you , j tk t | yn } let 
a ) ‘ls e4 » , oon 
ance tester made! Easy to carry bt — ‘oan a ano & = 
jobbe , 
* Permits full-complement tube testing which must on tone iS a new tube is made. The D 
result im increased tube sales - i Matic’s ‘PERFO-Svysten illo 
l ‘R em’ allows 
you to test the newest tubes and all 
future tubes as soon as they're out! 





OBSOLETE! 


DynaMatic tube tester uses perforated 
plastic cards to automatically set up 
socket pin connections & test voltages. 


PTOMATION 


No more wait 


first time Al 


For the I 
G comes to TV service 
ing for new roll « 








REJUVATESTER 
RT-203 


A CRT tester and 








CAPACITESTER 
CT-355 


necks coupling con 


ej;uvenator in densers, under load reference trans 
one compact fea without remova former for com 121-08 14th Road 
therweight unit! from the rcuit parison 





FLYBACK TESTER 
FT-100 


Doesn't require a 


Teletest Instrument Corporation 





College Point 56, New York 
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$5.00 
NEW—Servicing Re 
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$4.60 


Maintaining 
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$2.90 
$5.00 
V.T.V.M 


ee | 
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eo 56 
52.9 


$4.60 


GERNSBACK 
LIBRARY, INC. 


n 1 NY 
yew York Il, N.Y. 


Gernsback Library books can help you 


Get ahead in TV, Radio, High Fidelity 


TTB Voltlamell-scalolthtolael alll) -Mdall-Mielaas 


eo 
OTHER GERNSBACK 


LIBRARY BOOKS 


Paper cover editions 





Radio & TV Hints 
NEW High-Fidelity Transistors The 
Circuit Design ory and Practice $1.00 § 
Telev.s Tech. 4 
notes 
$2.00 S 50g 
TV Repair Tech i 
95.06 niques Radi Tube Fun- 
Sweep and Marker damentals i 
Generators for Tele $1.00 g 
vision and Radio— $1.50 t 
$2.50 Radio & TV Test Basic Rad we 
$4.60 Instruments t Hard ver f 
Probes = é 
$2.50 Moc Con by 
$4.60 Rad 
a Contr¢ Hand $1.50 1.00 


High-Fidelity—De 


sign Construction High-Fidelity Tech- 
$2.25 Measurements niques 
The Oscilloscope 00 
Practical Disc Re 
$2.25 cording 
$4.60 $1.50 
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Production and Sales 
RETMA reported é 
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for the first four mont 


compare 
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New Plants and Expansions 
CBS-Hytron, Dar 


pande West Co 
Angeles. Leonard M 
named equipment il¢ 
West Coast and W 
supervisor of field e1 

Raytheon Manufacturing Co vi 
tham, M , exerci t 
lease the Shawsheen f 
Andover, Mass., fron Text [ 
Raytheon has a further I [ 
The 1,000,000-square-foot 
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BUSINESS (Continued j 
AME M i, ce and warehouse space wi ve | YEAR'S 39 BIGGEST 
ised to produ tary ( ] ent 
Sangamo Electric Co. opened a new ONE-DOLLAR BUYS! 
iles and engines r office in Chicag . 
Frank Menghin name t ‘i ” 
cames Cole & § FAMOUS “KIT KING” $ 
TUBES gar alae DOLLARKITS 
Unitronics Corp. has bee he PLUS—ANY ITEM IN THIS AD 
2 w name of O pic R r\ FREE WITH EACH RDER! 
FOC h CREME OSES |e tiond City N.Y. : mache nae oun 
WoIVibuRt Ty “BOXED BRAND NEW NO'MESeCTS companies. Both O FREE SUMMER FLYER 
REBRANDS OR REWASH. ee sg eee Da id Bogen Cx y he R ! 
AUGUST SPECIAL! Pilot Ligt will operate ns. Th 16 PRINTED CIR c-am KIT 
Another Rad-Tel Super-Special!  — z ‘ gf ar P We & <4 $1 
5FP7 RCA CATHODE RAY TUBE equipment ict oO E NDENSER 
- ed warehou I ind snit 
n Brooklyn, N. \ $i $1 
R. H. Hunter Tool Co. is 1 WITCHES ME CONTROLS 
single 95c ea. Lots of 3 79c a in new and large te \ $1 
ee ee ee eee Ua if. $i . 
SPEAKERS AUTO RE " Bs 
SPEAKER Business Briefs <4 
~ RCA Tub ision, Ha cules 
$2.35 ea $1.19 ea. N. J., has made iilable t : $1 
technicians a ce rV Hor $1 t 
t of 3 $4.95 «a Lots of 3 996 ca. | Course prepared RCA Ih ae 
aa ec aac Dae Rata Oe i es | ... Ward Products Corp., ( <4 $1 
tube tys WRITE DEPT RE-# | recently produce % OOO 
i eS NE ED CS Ee DS eS, aD GD cD | : 
EXPORT INQUIRIES INVITED | mobile radio ae Phe $1 
TERMS: 25 ¢ must ac "y | John H. Briggs, } G od DES 
Fost ~ $1 
Tel acm s I 
D $1 
vor ami win TUBE CO, : —— “wee 1 * 
u ; ° er c 
115 COIT ST., IRVINGTON II, N. J. - $1 
E <4 T 
DENSER $1 
PRESENTS THE FINEST IN S1 
HIGH FIDELITY COMPONENTS 
$1 $1 
i Ww e )R I ; 
W plant \J I 
W repres¢ Pat Le \\ $1 $1 
\ presi n ! 0 E N a 
W am Ri 
look on. $i $1 
CORRECTIONS 2 
The artic] ! t-} 1 : 
the July ed MS E 
nsforme MS-1¢ $1 $i 
tenna loop ( rt FOF 
The MS-12¢ i¢ ri 
crattsmen Laat catalogs. Use tne M28 : : 
RADIO tnree are re I 
“CONCERTO” changes. 
The antenna Ik » j 4 
AMPLIFIER-PREAMP BR irginee - $1 
Wrile lavLcne \ é iC 
Th Concerto’ produces 10 watts . : 
ae sieod pom over an extremely or. Do ? ¢ n HOW TO 
wide range. Its versotility of con nd ensitivity é eller n ORDER R 
trols and more thon adequate power op as provided 4 desc hex | 
make it an ideal amplifier for home t = pre aed \ : he a 
eT Me icle, about 4 ot ¢ e may hav Nn 
to be sawed off t int he plast st 
Now Only 57 50 Bie . 
* In the review the book lost- e 
EVV e MoM Oiter-Nevded 1955 Radio Diagrams | ¢ 
7 and Servicing Inf “ad e July | wh S i] “ 
509 Arch Street — ie, the first line of th a- | ektron ciallies 
Downtown Philadelphia aph refers to ¢ agra ——¥ SEnLSen fo tenes 
BRANCHES: Comden, N. J. *© Trenton, N. J i typographical « r. The 28 GARD - 
Atlantic City, N. J. © Norristown, Po diagrams should be 164. 
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The Best Way 
to Play 
Your Records* 


isona 


TURNTABLE 


The Best 
Turntable 
You Can Buy 


THE 
PRESTO 


T-18 


SF = 1r0ouetle 


Professional performance standards 
combined with maximum simplicity 
of use 


aluminum 


Beautifully machined cast 

turntable and accurate, 
heavy-duty 4-pole motor for super- 
smooth, rumble-free operation. 
Three-idler drive system with inter- 
changeable idler wheels. Single-flick 
shift, operated in one plane, selects 
33%, 45 or 78.26 rpm speeds and 
shuts off motor $66.00 


"especially long-playing records 


PRESTO RECORDING CORPORATION 
PARAMUS, NEW JERSEY 








David J. Munroe 








Donovan H. Ty- 
son was elected vice 
president and con 
troller of Allen B. 
Du Mont Labs, 
Clifton, N. J He 
had been controller 
of the 
since Jan 


company 





uary, 1956, 


] P+ * 

James R. Ronk (left) 
president of engineerin 

Sams & Co., 


H. Nelson (right), gene 





(left) Va ected 
pre We § " 
ster Electric CO., 
Racine, W He > 
1ceces Preston 
G. Crewe who wa 
B é t cenall 
man Boat 1 
of Directors. Arthur C. Kleckner production. Both ha 
‘ chairman of the | company im it W 
Harold S. Geneen Arch T. Hoyne 
wa ted X oined General Ce- 
l me Meu 
I Manu IT ( Ro 
Co., Wal- I 
Ma He t He ! 
» Ra eon a 
} Tone W } in ne 
4 Steel part distribution 
( ) t iffil t 





Soria. Charles W. Hos- 
engineerit for terman, issistant 
Ampher Ele inagero 
tron ( . on I ynics D 
cag videly Sylvania 
know the er Electr Product 
rine world, New York Cit 
Ww wa I moted to 

lent of engi ! general nage 


AT HEALDS YOU LEARN 
BY DOING IN MODERN 
ELECTRONICS LABORATORIES 


HEALD 


ENGINEERING COLLEGE 


Van Ness at Post 
San Francisco, Calif. 
RE-1 


Dr. Rodolfo M. 















Industry needs Electronic Trained Men 
Now! Qualify for BIG PAY JOB, 9 short 
months. No other type of training can 
compare with actual shop practice you get 
at Healds under expert instructors. 


Bachelor of Science Degree, 27 Months 
Electronics Engineering (B.S. Degree) 
Electrical Engineering (B.S. Degres 

(9 Month 

Electronics Technician (12 Months) 

Heald College ranks FIRST West 

Mississippi in "Who's Who in Ame : 

Approved for Veterans 
DAY AND EVENING CLASSES 
Now. Wr 


Television Technician 












Register te for Catalog. (No C 
Your Name 

Address 

City 


State 
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Indianap Lester 
















































PEOPLE (continued) a 7 
NOW —this new library shows the way to 
« + = * 
ore rotit in i-Fl 
A » Here's 
. F : ow top Er 
Earl M. Wood (above | ao ee SR 
of the RCA Tube Division plant in Lar ——_—==_ profe 
easter, Pa., was promoted to manag : is 4 
manufacturing, of both the Lanéaste 5 : > ‘lity 
and Marion, Ind., plant Edward FE. = x OVER > 
Spitzer (above right), manager—powel NE 
} er ) S$ 3 TI 
a: 
ae Lal econ “a 
j manager-—engines F 
ing, at Mari : & sa | 
Lineaster. Svdney +P 
White, Jr. (at left) we Pe | 
n | Vel a | 
kaka - tanoataet HOW THE PLAN WORKS 
! eed Wo To enroll in t 1 \ Hiet ‘ j 
plant manager at ! ter. Fidelity Li | 
below. We w | 
Obituaries paid, one at 
J. R. Nelson, veteran Raytheon Man- at inter 
{ ( . ; . . examine « k k for 10° in : 
Dill y 
Frank V. Goodman who retired TWO BOOKS ALREADY OFF THE PRESS | 
‘ nage of At ( R ( i 
VAR ; ms Since this plar " ast F: 1 bool 
; ; Nas | ( beat ; ne . 
" coupon below VV € A Se ( \ the k 
. nor i like them r bill y at § 5 e: If 
City, N ) these two bool 1 begin \y ir! 
Harold P. Giipen, heton scape chert BASIC AUDIO COURSE. By Donald Carl MAINTAINING HI-FI EC ENT, By doses | 
( manage! Or * Or pl Hoefier, RCA recording Engines Marshal 
i wo inl bole c | ! dio-high fid Fi nan’ P . hi_f pf | 
} in M N. J I ( ' a’ 
ng ] w 
Thirty-Five Dears Ago 
Mote ee: THESE BOOKS SET FOR FUTURE PUBLICATION 
In Gernsback Publications 
Here are some the titles t ublishe | 
about four mor each int I S | 
HUGO GERNSBACK, Founder copy of sech 1 Pi 10-day FREE ie | 
acn ) ‘ Ora il gay ft Inspe | 
Modern El ' 
Wireless A ation of America 19 * HIGH-QUALITY AUDIO * AUDIO HINTS 
Electrical Experimenter , * THE AUDIO DATA BOOK * CONSTRUCTING AUI \MPLIFIERS 
scgrtachiba on gi Sap isk * LOUDSPEAKER ENCLOSURES © LOUDSPEAKERS—AND SPEAKER SYSTEMS | 
See oi * THE GOLDEN EAR 
28 : 2 oF a oe EXCLUSIVE MONEY-SAVING SERVICE FOR HI-FI FANS 
Televisi aw 19 This is the t nl P ( ~~ I 
devoted ex 
Some larger libraries still have copies of ELECTRICAL answers t attair top hi-f 
EXPERIMENTER & file for interested eade Mass printing and ect distribution met} 
Save you 25 $ 5 on each book 
In August 1922 Science and Invention 
(formerly Electrical Experimenter) 
| MAIL THIS NO-RISK COUPON TODAY 
Movies Sent Radio, by S. R. Winter 
able iD oe cag ot the R: | GERNSBACK LIBRARY, INC. 
\. | Peck 154 West |4th Street New York NY "| 
Radio-Telephor Ain t, by S. I ;o: 
W ‘ 
Powe Amplifier and Lou I - : 
Radio ( for Lighthouss a ae | 
stews | | 
Radio Set in a Table Lamy PE 
The Detec 1 ( | Dete ind | NAME | 
ae ee eee | ( | 
Rad for the Beginner, No. 6, by Arm- ) 
trong Perry | STREET 
Insulators from Bottle Neck | 
Simplest Radiophone Receiver (Winner of | CITY | 
Fourth Prize), by J. Twichell Lar ng zz ! 
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STAN-BURN 





P-L -RAEG 


g CATHODE RAY TUBE SPECIALS 4, 











é ONE YEAR GUARANTEE 1 
STAN STAN- 
1 G.E Type BURN G.E Type BURN 
$13.25 1t0BP4 $10.2 $31.25 I7GP4 $20.75 
i 18.00 tOFPS 14.00 | $2.25 I9AP4A 22.51 | 
16.25 I2LP4A 13.95 27.40 20CP4 18.95 
4 12QP4 10.50 00 21AP4 22.25 fj 
28.95 12UP4 5( 0 21EP4 20.15 
§ 18.15) MCPs ' 5 2IMP4 2 50 § 
ISDP4 | 10.75 24AP4 9.00 
i 1.25 I6AP4A 18.50 DUMONT TUBES | 
6.25 16KP4 i 2QP4A $23.75 
i ! 16GP4 ! iSDP4 26.5 i 
4.00 I6LP4 ' I6DP4A 31.00 
i 100 I6WP4 §.2 16FP4 2¢ 00 § 
2.5 17BP4 ' : KP4 25.00 
t 28.15 17CP4 19.54 JAP4SA/B | 
KPA 
i STAN-BURN CRT TUBES RCA LICENSED MFD BY LINCOLN i 
n PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
$20 WORTH OF ELECTRONIC PARTS IN GRAB-BAG 
| sisting of: Porcela soc Peaker, tr 
‘ s resistors, condensers € 
gone $i Se plus SOc postage) 





1 TAPE RECORDERS—Famous Bron i 
we 





“ S100. os aa 9.95 
i 129.00 59.95 
r Write for complete strated det 
WINDOW FANS i 
§ vornavo t Re 1 $8 | 
SPECIAL $47.95 t 
FRricio I 
S80 "SPECIAL Bn 95 | 
WESTINGHOUSE in stock. Write for f 





KITS: We stock the following manufacturers 
complete tine of kits—see reference pages 
EIcO see pages 28| PRECISE e page 106 
QUALITY see page 107 DYNAKITS -see page 10 
ARKAY see page % 
All domestic wders will be shipped prepaid for a 
limited time. Send us your list. Order by Manufac- 
turer and Model Number of item 





TRANS-ATOMIC Transistor Radio—KIT $6.95; WIRED $7.99 




















SENSIPHONE EARPHONES Single $1.50; Double $2.50 
GERMANIUM DIODE Loopstick Radio Kit $3.25 
AM-FM-SW AUTO RADIO i 
‘3179 1s. a 
$239 95 i 
vu a SPEED HI-FI CHANGER—Mode! i210 “a nf 
R tt s tone r Astat flip ver cart ige. $22 95 
RC456 4 arc s al i 
45.RPMm seinous $2 =e 
WEBSTER Mode 140 3-SPEED Aut t with 
R tte Sonot ' Astat f v 
t $22.49 





MONARCH 4 


3 SPEED AUTO. INTERMIX 
t rysta artrid 


CHANGER y } $21.95 
Ss with British var t ta 24 os ff 
45 RPM SPINDLE 1.88 
TU-8 MONARCH 3 5 MOTOR & 


s aon” 


MONARCH i 


TURNTASLE UNIT 





3 tne vi o> a ws oe +. AVER wit 
Tw 





— Ca 
y Cas $32 95 
PEERLESS PORTABLE BATTERY OPERATED Re Dio 

G uBsE 
impor $14.95 


$2 ce 


geartery KIT for above 














jEWEL—Mo 5200—5 TUBE 
AC DC RADIO $12.50 5 
§ recoroinc TAPE ' 
xED $1.69 ea $1.59 ea 
‘ $1.49 «a 
HALLICRAFTERS Ld i 
t 17° P TV $103.95 
Mo 7 TS700M T Moa: De et...$91.95 
i Mo 215460mM—Tat Mod« Dealers net 129.46 
§ SETCHELL-CARLSON 17” PORTABLE TV sii9.95 § 





HI-Fl PACKAGE DEAL 


‘99" 











DEALERS: write for 


ow Prices catalogs 
| 56 jels—HALLICRAFTERS SUPERIOR, NA | 
TIONAL PRECISION HICKOCK TECHMASTER 
| 3 gg oy tee TUNG-SOL MAJESTIC | 
GauNolG ARKAY KITS DELCO. GEN. MOTORS 
a t De RE 


, COMPLETE HIGH FIDELITY DEPARTMENT. SEND US 
YOUR LIST FOR LOWEST GES TATIONS ON ANY vem i 


rt de 








ru Mot co fj 
" part tock 
i ete ‘ of ‘| 
‘ s t A 
iS mitt ty a 4 ele 
i ; w se 1 
u 3 ment f pr tat ns 
t Terms: 20% ith order Sa : c.o D. “al pr s i. 
F.o8 NEW YORK — house. 00 
@ Write for our latest price st and Hi-F Catal og Re 8 « 








RADIO ond 
ELECTRONICS CO 


¢ BKLYN 18, N.Y 


STAN-BURN 


558 CONEY ISLAND AVE 
116 





| 








technical 
Literature 


4 





THERMISTORS 
The sixth edition of a comprehensive 
technical catalog describing Ve 
istors, 


‘o therm- 
and sssemblic will 
ther 


varistors 


assist in selecting 


rmis or varistor 

units. It contains ston wel electrical 
and physical characteristics covering 
bead, disc, rod and washer type therm- 
istors, varistors, thermistor assemblies, 
varistor assemblies and special products 
such as thermistor hypodermic needles, 
combustion analyzers, gas analysis cells 
for vapor phase chromotography and 
other uses. 

Victory Enginee? ng Ce +» oOpring- 

ld Rd., Union, N. J 

RECEIVING TUBES 

Design and construction innovations 
of G-E’s microminiature metal ceramic 
receiving tubes are described in a 20- 
page booklet ETD-1212-A. Ap; ition 
data, operating characterist and con- 
truction features are al 

G-E Tube Dept., 1 R ] Sche- 


Send for REGISTERED PATENT 
PATENT INFORMATION ATTORNEY 
Book and 


INVENTORS RECORD = {oO ATE EXAMINER 


without 


obligation 


GUSTAVE MILLER 


86RE WARNER ve ta 
__ WASHINGTON 4, D. 


Patent Att 
U.S 


PATENT LAWYER 


ey & Advisor 
Navy Dept. 1930-1947 








CONTROLS AND RESISTORS 
Just about every type ar 
for the usua 
found in Catalog N 
the listing 


or resistor 
tions can be 
Among 


element and wirewour 
several sizes includir 
versions field-attached 
switches, power rheostat 
controls, precision o7 
controls; wirewound 
able and _ precision 
resistors, ballast et 
Cla) t Mfg. Co. 1 \ 


REPLACEMENT TRANSFORMERS 
Triad’s 1956 Tel K 
Guide TV-56 lists corr 
replacement transf 
100 


orme} 
manufacturers and 6,0( 


Triad’s general cat 


electronic 


former 


trans 
describes nearly 700 


are new to the line 


Triad 


wood A we. 


Transforme ( 
Venice, ¢ 


TAPE BULLETIN 





A 1-page bulletir ie 

Audiotape, precisio1 

ing tape for telemete 

compute! and the 

cation It lists its pl 

isthe ind magnetk 

clude i pr e list 

lengtt tape widtl 

thickne 
Audio De ‘ ] [ 

ive., Ne Yor! \ 

CARTOONS | 

RADIO-ELECTRONICS pay $ for | 
good cartoon ideas and $15 and up f | 


finished 
RADIO-ELECTRONICS 


154 West 14th Street New York 11 


work 





N.Y 













APPROVED BY 
THE BEST JUDGE 
OF GOOD TOOLS 
—THE SERVICEMAN 


that’s not hard to take. 


XCELITE, INCORPORATED 


Dept. J 
Orchard Park, N. Y. 
In Canada—Charles W. Point 
6 Alcina Ave., Toronto 


m Led. 
» Ont. 





No. 99 Junior Service Kit 





That’s because the 99 Junior gives a serviceman what he wants 
pocket roll kit with the screwdrivers and nut drivers he needs 

big, hand-filling Xcelite handle—screwdriver 
sockets of high strength and accurate fit. 


Ask your supplier today! 


the 
points and nut driver 


And best of all, 


tag 





price 





RADIO-ELECTRONICS 














OPPORTUNITY ADLETS » Par Pm 
UNI 
Rates—t5e per word (including name, address and 
i s) Minimum ad 10 words. Cash must accor | 
any 3 ads except those placed by accredited age | 
cles scount. 10% for 12 consecutive issues. Mis 
J ng or objectionable ads not accepted. Copy f j 


CLASSICS 


must reach us before Aug. (5, 1956. 


RADIO-ELECTRONICS, 
154 West 14 St., New York 11, N. Y. 








A Treasury of Jazz 
ALT, MAKES OF I I I FEATURING 
Bixee nae Charlie Parker 
Teddy Wilson 
Coleman Hawkins 
‘TED N/API Pa 9 3 Eddie Condon Not $1 each— 
a 3.) Dizzy Gillespie But $1 for All Ten 
Jack Teagarder , L TED 
Pee Wee Russe 
Erroll Garner 
Sidney Bechet 
Art Tatum 
And Dozens of 
Other Greats 


COMPLETE T 











ee ee ee oe oe oe 
The Jazztone Society, |! Dept. RE-8 
43 We t 61st Street, New York 23, N. Y 


COLOR S 


WORLD EX 





Re cee eee a ee ee exe as nel 


. 
i 
l 
i; 
! 
. 
l 
l 
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A SUPER MAGNET — v 
LIFTS MORE THAN 20 > IT 5 Le 


ons dae: a. enited tine anlexen ce maane n price ' \ TRAINS YOU 
buy this Little Giant magnet, the mos mite ; o ¢ ry 1 
IN SPARE TIME 


powerf eve made it a 

bargain! The low, low price f $ 0 is f 2 udes keeper. 

less than 50°° of what you'd usually 

pay for this type magnet. Exper Item No. 86 

menters and hobbyists w find h Special Bargain Price $1 50 
dreds of es for this power man ee oe 


Alnico permanent magnet. CAN LIFT (Regularly priced at $3.50 


6-VOLT BATTERY, SOLDERING IRON AND WELDER | AMAZING BLACK LIGHT 





F 
tr ting, entertaining, 
lighting effects, 


a7 | TV 
NO. 87 
ITEM NO. 126 t. 2 Ibs $2.45 NESS —part time 
UNUSUAL BUY $1.95 P.P. & Hdlg. Chas. 50« Pp. P. & Haig. Ct _ MU CH LESS 


WATTHOUR a - 
METER wunein weeearet 60. | SEND COUPON FOR FREE BOOK =. 


Leading makes—recondition- 25 West Broadway, Dept. RE 8-56 ‘ 
ed. Ideal for trailer parks New York 7. N. Y eee pug 











100-110 volts, 60 cycles 
- I 
wire A.C. 5 amp. Heavy metal 


Case 8'2” x 6'4” x 5”. Easy oR - . ' ‘ D B. W. COOKE, Pres FOUNDED 1899 
to install. Ship. wt. 14 Ibs MINIMUM C.0.D. ORDER $5.00 


ITEM NO. 33 $4 50 C.0.D. ORDERS ACCEPTED ONLY WITH 20° DE- A TECHNICAL TRADE INSTITU c 

1 | ITUTE OPERATED NOT FOR PROFIT 
HARG 

NOW ONLY POSIT. INCLUDE SHIPPING C es 5 S. Paulina Dept. c6-HT4 Chicago 12, Ilinois 


(P.P. & Hdlg. Che 1.25 F 
, ee SS, 28) 86 87 COYNE ELECTRIK SCHOOI 





lelevisio ome rainir: lis | 

750 POWER TELESCOPE LENS KIT 500 S. Paulina St., Chicago 1 

Make your own high powered 6 ft. telescope! : pica y ~ | 

Kit contains 2” diam., 75” focal length, ground i 

and polished objective lens as | 

and necessary eye pieces . 7 | 

Magnifies 50x to 250x. Full 

instructions 
| 
’ 


ITEM NO. 123 $2.95 


(Shp. Chas. 10c) 
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at your Jobber... 


- OFFIciaAL 
TV-RADIO SERVICE 























carbons bound in 


ELECTRONIC PUBLISHING CO. INC. 














150 Werth Wacker Drive Chicage 6, Illinois 3a 


Hl 


| in 7 t Partners 
D R Off P Digest 
1 gu h f 0 
ce ear 
Pocket ed 
j 
Dav Rice Officia TV - Radio 
Se Ord Bx k ny I pro 
| \ € € listings for picture 
tubes, rec tubes, parts and 
components, al numbers, labor 
ind state and taxes. 512x8 
\ 50 sets of triplicate orders— 
~~ 
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Books 





ATOMIC RADIATION, DI 
AND MEASUREMENT, by 
Renne. Howard W 
Indianapolis 5, 
198 pages. 33. 


PECTION 


Sams & Co., Inc 
Ind. 5'> x 8!, 











growl rap , 
( Defense, 
prospecting must know 
ts me rement and eff 
book that e! the y . 
interesting manne I ‘ 
ring equipment, both Y na 
home-b i mete? : 
plications and r hir ect 
ir 
Phe first chapter fer ele 
tary description of I r ene! 
and | 1 yunter Ir ‘ fo \ 
chapter ‘ cor } ? 
Dulit and scintillation nt Mat 
of t ire ery mople 7 , 
e assembled from the 
photos and descriptions TI iuthor 
does not go deeply into the 
time, but tells the reader how to build 
and operate equipment 
Closing chapters diseuss the re ire 
ents of Civil Defense and ,,] 
prospecti \ useful product dire 
tory, bibliography and list of definitioz 
round off this book—/Q 


CLOSED-CIRCUIT AND INDUS.- 
TRIAL TELEVISION, by Edward M. 
Noll. MacMillan Co., 60 Fifth Ave., New 





York, N. Y. 6 x 9 inches, 230 pages. 
$4.95. 

\ text on television transmittir nd 
receiving equipment Naving plica 
tions other than commercial bri t 
ing Closed-en t tele n | ! 
ceived re € ittie pub In 
Noll unve the techni f 
many present ysten I hey 
a il il 1 VE rn le ’ 


level, the book opens wit yn 
on the closed-circuit tele ! em 
From this point on the text trict 

technical, covering picture transm 

ion, the scanning process and the com 
posite signal, various camera tubes and 
circuits, video amplifier systems, syn 


and deflection generators and a deta 
discussion on installing and servicing 


commercial cameras 





Perhaps the most interesting chap 
covers in detail ich of the Dage and 
closed-circuit equipment 


RCA Vidicon 
with a very nice discussion o1 ht 
optics. An 
clans interested in this fast-growing 


field.— JK 


excellent guide for techni 


Harold S. 


inches, 


MODERN PHYSICS, by Robert 1 
Sproull. John Wiley & Sons, In Ne 
York, N. Y. 534 x 9 inches, 191 pag 


Sido 


\ 
\ ( 
1 
he 
’ y | 
‘ , 
i 
W > (| é 
vé \ tn I @) Tt y 
j , e) ¢ } 
vine hapte 
} 
Dar micond t 
‘ ? ef il 
To! tne ele one 
Che na hapte ( 
Gece nter ) 
her pt ipp 
ne me? y} h p 
} ind whicl ‘ t 
modern the é Nel | 
re I lded TO 


MAGNETI 
ELECTRICAL 
Bardell. Philosophical 


MATERIALS IN 
INDUSTRY, by P. R 
Library. New 


York. 288 pages. $10. 
A bi e in the g 
en t f I 
the limite nd ( 
ially t tine 

neeril ‘ ind 1 
nine chapte eri! 
teria nd eir app 
plete w ? elf ar 
rar Helpful t 

Y elect? e! nee 
nd é nee}! I 

n , 


VACUUM VALVES IN PULSI 
NIQUE, by P \. Neeteson 


TECH 
Philip 


Technical Library) Elsevier Pre 
Houston, Tex. 170 pages. $4.50 
A new ar sac} 
netw } i vl } é 
ed a vitche wit} 
tT na ta Y ‘ ' 
Var tv} ron 
operat I ipp 
cre it re et ‘ 
FREQUENCY MODULATION, edited 
by Alexander Schure. John F. Rider 


Publisher, Inc., 480 Canal Street, New 
York 13, N. Y. (Cat. No. 166-3). 5 x 
8!, inches, 46 90 cents 


pages. 





hi hoc et lise é 
ciple f frequen modu 
ance ibe circ It pl 
propagat of high-fre 
Dipole int (aly ) 
cribed brit Detai or | 
il detector are not co 
Very little mathemat 
several explanations are b 
tor diagram Prepared espt 
a review IQ Be 
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Your cl eof s hool 


SCHOOL DIRECTORY hig importa 








2 , IDUSTRI 
a. kK A HH J TV “At the most practical ” or INDUS dopaitcen 
school in the west" Vy ae ELECTRONICS 
n tate model sets—using de quip 1 service techniques: unde alified tech t tors 4 = 
Short be t ne d pe j ¢ in se essa Ay ae or tl y ; HF a ! TV Se? 
are neenl FOR VETERANS day and nite la , 
te for free lite e, Dept. 1A f esidence—Dept. 1AC for pondence 3 
Toi 1 TELE v ISLON SCHOOL Senth Gate Colter: Ses RAT 








RADIO-TV ELECTRONICS 


I 


s -EVISION 


CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. RE, 3224 — 16th St., N. W., Washington 10, D. C. Set ype Pg ectalanar ne 


. | Become Qa) 

—— TV REPAIRMEN ENGINEERING Se =a ELECTRICAL 
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STANDARD 
BRAND TUBES 


AT SENSIBLE PRICES! 

@ Individually boxed @ First quality only 
@ Brand New @ 90-DAY RETMA guarantee 
@ No private brands @ No rejects 
@ No rebrands or rewashed bargains 


Write for complete price list. 
Over 1000 tube types in stock. 


TRANSMITTING TUBE SPECIALS 
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DIRECTRON SELENIUM RECTIFIERS 
Full Wave Bridge Type 





Max 1avac 36 VAC 54 VA 72 VA 130 VAC 
a : 14voc 28 voc 42 vo o voc 
1 $1.35 $2.30 $3.70 $7.40 
2 2.00 2.75 5.30 9.15 
2:23 2.90 4.1¢ 5.7 12.7 
4 3.5¢ 64 11.25 21.7¢ 
6 395 7 1275 29.65 
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24 14.25 28.75 4 81.00 
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NEW RECTIFIER TRANSFORMERS 
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SNOOPERSCOPE 


The 
device that 


LETS YOU SEE 
IN TOTAL 
DARKNESS !! 
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WRITE FOR "BARRY'S GREEN SHEET'’ 
ISSUED MONTHLY. FREE! 


TERMS: 25°, deposit with 
a rchandise Quarante 


BARRY 


CORP. 
512 Broadway, Dept. RE, N.Y. 12, N.Y. 
Call Us Day or Night 
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ELECTRONICS 





Only the 5 TOP QUALITY brands of 
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{ONAL IN COMPLETELY WIRED 


LAFAYETTE SENSAN ALUES! ac LESS than the PRICE of KITS! 


—e 


NEW p 
LAFAYETTE SIGNAL GENERATOR Prien. AC-DC VOM muLritesteR 


NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED snsitivity on both BC and Ac 
INSTRUMENT OF SUCH ACCURACY AND QUALITY 160 ua 3” METER 
—~S BEEN OFFERED AT SUCH A PRICE! 1% PRECISION 
@ FREQUENCY 120 KC TO 260 MC RESISTORS 
# 120 KC TO 130 MC ON FUNDAMENTALS SILVER CONTACT 
@ LABORATORY ACCURACY AND QUALITY SELECTOR Switcy 
te ed and tes nfuse 
FULL SCALE RANGES 
DC Volts: 0-10: 9 
0-1000 
Volts: 0-10: 6 
90-1000 Voirs— 
500 ue 
Resistance 





f ‘ AI 


LAFAYETTE LSG-10 SIGNAL GENERATOR 


LAFAYETT 
7 ITH ‘‘IN-SET 
- COMPLETELY WIRED AND TESTED 














TWO INSTRUMENTS IN ONE 

CHECKS ELECTROLYTIC, PAPER, MICA AND 
CERAMIC CONDENSERS 

4 DIRECT READING CAPACITY SCALES FROM 
00001 MFD TO 1000 MFD 


CHECK FOR OPEN SHORTS, LEAKAGE AND — 
| ~\ INTERMITTENTS HIGH SENSITIVITY pime lle) 
2 RESISTANCE RANGES FROM 100 TO 5 PER VOLT DC 10,000 OHM PER 


eS MEGOHM VOLT AC ee hist 
*°@ H : a . 19.95 LOOK AT THESE | 


——— 
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fact 


a $4.50 ss: 


power 


A magic 


MODEL LC-4 








COMPLETELY WIRED AND TESTED 
@ CHECKS ALL TYPES OF CONDENSERS FOR 
CAPACITY, LEAKAGE, OPEN SHORTS OR 

INTERMITTENT CONDITION 

* DIRECT READING SCALES FROM .00001 

TO 1000 MFD AND 100 TO 5 MEGOHMS 
bridge type circuit es ¢ 

o0 MFD, .001 t 

re tance range 


Check leakage 


peration 
gic eye to 

Attractivel 
Operate 
wt. 10 Ibs 








7 , H Sa ‘oD. Sr 
MODEL LC-15 


PK-100 TRANSCRIPTION TURNTABLE 
r namic balance and 


New 3-speed instrument to delight the connoisseur, is precision engineered t 
*‘wow-free"’ operation. A heavy-duty, constant speed 4-pole induction mot 
to permit instant adjustment of the individual speeds to within 7 
voltage variations, The motor is freely suspended and isolated by shock bratic 

transferral. The heavy, cast aluminum turntabk is rim-driven and has an ex r smooth, 
effective flywheel action. Idler disengaged in ‘‘off'’ position. Meets professiona! s r wow, flutter 
content, etc. Size: 1 2" x 14” and requires 25% clearance above and torboard. For 
110-130V 60/50 le AC. Supplied with removable 3-speed stroboscoy adapter. 


Handsome hammertone gray finish. Shpg. wt., 20 Ibs. , 
Net 49.50 
PK-90 VISCOUS-DAMPED TONE ARM 


This transcription arm assures dependable and stable operation 

*‘viscous-damping The arm is supported at a single point by 

friction. Damping is accomplished by a silicone fluid occupyi 

damping control permits high compliance and negligible tracking err 

record or stylus should the tone arm be accidently dropped. Low frequenc 

jumping are likewise minimized. The tone arm accepts all recor 

all hi-fi cartridges by means of precisely engineered adapters w simpl 

stylus pressure. 

This tone arm is a quality companion to the PK-100 with matching finish. Shpg. wt 21/2 e 
. Net 19.50 
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BOSTON, MASS., 110 Federal St. 


I A r AY Fe y Y E Derr. JH PLAINFIELD, N. J., 139 West 2nd St. 
NEWARK, N. J., 24 Central Ave. 
100 SIXTH AVE., NEW YORK, N. Y. Write for FREE Bargain Packed Catalog! BRONX, N. Y., 542 E. Fordham Rd. 
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SPACE 
VIAN... 


witha 
Brief Case 


Science has a new kind of space man these days, 
He carries a brief case. 

His mission is as new, as exciting and as challeng- 
ing as a trip to the moon. In many cases you'll find 
him on the team at Remington Rand Univac, one 
of the engineers or technicians who have given 
UNIVAC the title, 

“First in Electronic Computing Systems.” 
Futures at UNIVAC are as unlimited as the space 
above. New facilities, fresh working conditions are 
being born each day at Remington Rand Univac. 
New members are needed for the team. This is your 
chance to establish the career every man wants. 
Write today. 


IMMEDIATE OPENINGS FOR: 
ELECTRONIC ENGINEERS — PRODUCTION CONTROL — 


Must have degree and be ex- Engineering degree preferred 
perienced in pulse circuitry, With 5 years’ experience in 
digital computers, or data Production Control Planning. 
processing equipment lo develop product program 

schedules and long range pro- 


SALES ENGINEERS — duction plans 
Must have scientific, engineer- ALSO OPENINGS FOR — 


ing or mathematical degree Physicists Programmers... 
and be qualified to combine , Mathematicians . . . Contract 
systems analysis, application Administrators... and many 
and sales function. others. 
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Send Complete Resume to — 


Rlemington. Fland Univac. 
DIVISION OF SPERRY RAND CORPORATION 
at any one of these four plant locations 
Dd. A. BOWDOIN FRANK KING J. N. WOODBURY CAL BOSIN 
Oept. PA-10 Dept. NA-I0 Dept. SA-10 Dept. YA-i0 


2300 Ww, Allegheny Ave Wilson Avenue 1902 W. Minnehaha Ave. 315 Fourth Ave, 
Philadelphia, Pa. South Norwalk, Conn. St. Paul W4, Minnesota New York City 











CUT INVENTORY COSTS 


Power-Point Replaces over 90% 
of All Popular Phono Cartridges 


E-V Power-Point actually gives you more working 
capital by cutting, drastically, the number of differ- 
ent cartridges and different needles you need in stock 
to do an adequate replacement business. Power- 
Point alone replaces over 90% of all popular phono 
cartridges. You save valuable time, troublesome 
service calls ... you can replace Power-Point in less 
time than it takes to read this sentence! Remember 
too, almost a million Power-Points are now in use, 
and the number is growing fast. Additional mil- 
lions will be demanded by the replacement market! 


What is Power-Point? 


A nylon-encased unit combining ceram 
cartridge and two jeweled* playing tips. . 
Power-Point cartridge can be changed ji 
seconds, replaces virtually all popular phor 
cartridges, costs less than two needles alons 
It has low inertia, superior tracking ability 
wide range, low distortion, minimum need! 
noise and record wear. It is non-inductivs 
hum-free, unaffected by moisture or temper 
ature. It actuates all changer mechanism 


*Superior synthetic sapphire or natural diamond 
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(THE CARTRIDGE WITH 
JEWELED* PLAYING TIPS) 


REPLACE CARTRIDGE 
AND NEEDLE IN SECONDS 


(Just Slip Out—Slip In) 


Three Mounting 
Mechanisms 


Four Power-Point Types, 
each $3.95 list 


Red) : two 1-mil say 


Model 51-1 
phire tips 
Model 52-2 
sapphire tips 
Model 53-3 
sapphire tips 


Model 56( Blue 
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Green): tw 


Black): tw 
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WRITE FOR COMPLETE INFORMA 
VOICE POWER-POINT SALE 
TECHNICAL SPECIFICAT 


Eleihie Voice 


ELECTRO-VOICE, IN NAN, MIC 


IN El ECTRO 
SPLAY AND 
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(Frames from the famous 
RCA “SILVERAMA Song” 
TV Commercial now 
showing on such top 

TV programs as 

Martha Raye, Milton 
Berle and the NBC 
Spectaculars—in color!) 
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*Silverama- 
“SUPER! ALUMINIZED 
PICTURE TUBES 


Millions of TV listeners see and hear about RCA’s great super-aluminized SILVERAMA 
line on TV, radio—in Life, Saturday Evening Post, TV Guide—week in and week out. 


That’s why your customers, who want the best, expect you to install SILVERAMA when 
their picture tubes need replacement. They’ve been told about RCA’s “Advanced Tech- 
nique” Aluminizing, RCA’s super-phosphors, RCA’s pin-point focus electron gun—and 
they know there is a SILVERAMA made to fit virtually every make and model TV. 


If you believe in making satisfied customers, just as RCA does, don’t let ’em down. 
Install the tube that provides maximum light output and picture clarity—an RCA 
SILVERAMA. They'll be glad you did! 


Radio Corporation of America + Harrison, N.J. 
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